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Decl aration for the Record of Decision

DECLARATI ON STATEMENT
FOR THE
RECORD OF DECI SI ON FOR OPERABLE UNIT NO. 1
SI TE NAME AND LOCATI ON

Honestead Air Reserve Base
Honmest ead, Dade County, Florida



Operable Unit No. 1 - Site FT-5
Fire Protection Training Area No. 2 (forner Site FPTA-2)

STATEMENT OF BASI S AND PURPOSE

Thi s deci sion docunent presents the selected renmedial action for the Fire Protection
Tr ai ni ng

Area No. 2 (Site FT-5), Operable Unit No. 1 (OU-1), at Honestead Air Reserve Base, in

Honest ead, Florida. The selected renedial action is chosen in accordance with CERCLA,
as

anended by SARA, and, to the extent practicable, the National G| and Hazardous

Subst ances Pol |l ution Contingency Plan (NCP). This decision docunent explains the basis

for selecting the renedial alternative for this Operable Unit. The information that
forms the

basis for this remedial action is contained in the administrative record for Site FT-

5/ OU- 1.

The selected alternative for OUJ 1 is access restriction for groundwater, use restriction
or soil, and groundwater nonitoring for contam nant migration and attenuation. The State
! Florida, the U S. Environmental Protection Agency (USEPA), and the U. S. Air Force

(USAF) concur with the selected renmedy presented in this Record of Decision (ROD)

ASSESSMENT OF THE SITE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed
by

i mpl enmenting the response actions selected in this ROD, nmay present a current or
pot enti al
threat to public health, welfare, or the environment.

DESCRI PTI ON OF THE SELECTED REMEDY

The response action selected in this docunent addresses through access restriction for
groundwater and institutional controls the health and environnental threats determ ned
at this

site as exposure to soil and groundwater. It also requires zoning restriction by deed
and
groundwat er nonitoring.
The maj or conponents of the selected renedy include:
O Inplenentation of deed restrictions or restrictive covenants to limt usage of
Site

FT-5/0OU-1 to prevent schools, playgrounds, hospitals, and residential units from
being built at Q)1 to Iimt exposure to adults and children

O Elimnate and prevent the practice of continued rubble disposal at the site.

0 Restrict the placenent of potable water wells into the contam nated groundwat er
beneath the site.



O Two years of sem annual groundwater nmonitoring followed by review of the site to
assess the migration and attenuation of groundwater contani nants.

0 Five year review to determ ne whether the site renmnins protective of human health
and the environment and evaluate the need for further action, if required.

STATUTORY DETERM NATI ONS

The selected renedy is protective of hunman health and the environment, conplies with

federal and state requirenments that are legally applicable or relevant and appropriate
to

remedi al action, and is cost effective. This renmedy utilizes pernmanent sol utions and

alternative treatnment technol ogies to the maxi mum extent practicable for this site. The
use of

institutional controls prevents human exposure to the soils and the contani nated
gr oundwat er

whi | e seni annual groundwater nonitoring would track the migration and/or attenuation of

groundwat er contami nants. However, because treatnent of the principal threats at the
site

were not found to be practicable, this remedy does not satisfy the statutory preference
for

treatment as a principal element of the remedy. The nature of the risk to human health
is

mnimal; and, with institutional controls, these risks do not pose a threat to human
heal th or

the environnment. This alternative neets the human health renedi al action objectives

(RAGs)

by using institutional controls to prevent human exposure to chem cals of concern (COCs)
in

the soil and groundwater. Therefore, the nore cost effective renedial action is being

i mpl ement ed based on evaluation of this risk and potential site usage.

Because this renedy will result in hazardous substances, pollutants, or other
cont am nant s

remai ni ng on-site above health-based levels, a review of the renedial action will be

conducted within 5 years after comrencenent of the renedial action to ensure that the

remedy continues to provide adequate protection of human health and the environment.
The

review will be perforned every five years there, after.

UNI TED STATES Al R FORCE
HOMVESTEAD Al R FORCE BASE

By: Dat e:
M. Alan O sen
Di rector, HQ AFBCA- DR



Honmest ead Air Reserve Base, Florida
Operable Unit No. 1
Site FT-5, Fire Protection Training Area No. 2

Deci sion Summary for the Record of Decision

DECI SI ON SUMVARY
FOR THE

RECORD OF DECI SI ON FOR OPERABLE UNIT NO. 1

1.0 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

Honmest ead Air Reserve Base (ARB) (fornmerly Homestead Air Force Base) is |ocated
approximately 25 miles southwest of Mam and 7 miles east of Honestead in Dade County,
Florida (Figure 1-1). The main Installation covers approximately 2,916 acres while

surrounding area is sem-rural. The npjority of the Base is surrounded by agricultura
I and.

The | and surface at Honestead ARB is relatively flat, with elevations ranging from

approximately 5 to 10 feet above nmean sea level (nsl). The Base is surrounded by a
canal

(Boundary Canal) that discharges into Mlitary Canal and ultimately into Biscayne Bay

approximately 2 mles east.

The Bi scayne Aquifer underlies the Base and is the sole source aquifer for potable water
in

Dade County. Wthin 3 niles of Honestead ARB an estimted 1,600 people obtain drinking

water fromthe Bi scayne Aquifer, while 18,000 acres of farmland are irrigated from
aqui fer

wel I's (USEPA, 1990). All recharge to the aquifer is through rainfall

Homestead Army Air Field, a predecessor of Homestead Air Reserve Base, was activated in

Sept enber 1942, when the Cari bbean Wng Headquarters took over the air field previously

used by Pan Anerican Air Ferries, Inc. The airline had developed the site a few years
earlier

and used it primarily for pilot training. Prior to that tinme, the site was undevel oped.
Initially

operated as a staging facility, the field mssion was changed in 1943 to training
transport

pilots and crews.

In Septenber 1945, a severe hurricane caused extensive damage to the air field. The
Base

property was then turned over to Dade County and was managed by the Dade County Port



dusters

Aut hority for the next eight years. During this period, the runways were used by crop
and the buildings housed a few snmall industrial and comerci al operations.

In 1953, the federal governnent again acquired the airfield, together with sone

surroundi ng

482and

and

and

t he

t he

of

canal

di sposa

ft by

property, and rebuilt the Site as a Strategic Air Command (SAC) Base. The Base operated

<I MG SRC 0495250>

under SAC until July 1968, when it was changed to the Tactical Air Conmand (TAC) and
the 4531st Tactical Fighterwi ng becane the new host. The Base was transferred to
Headquarters Air Conbat Command (HQ ACC) on June 1, 1992

I n August 1992, Hurricane Andrew struck south Florida causing extensive damage to the
Base. The Base was placed on the 1993 Base Real i gnnent and Cl osure (BRAC) |ist and
slated for realignnment with a reduced mssion. Air Conbat Command departed the Base on
March 31, 1994 with Air Force Reservists activated at the Base on April 1, 1994. The

Reserve Fighter W ng now occupi es approximately 1/3 of the Base with the renaining
2/3 slated for use and oversite by Dade County.

1.1 OPERABLE UNIT NO. 1 DESCRI PTI ON

Operable Unit 1 (OU-1)/Site FT-5 occupies a general area approximtely 11 acres in size
is located in the southwestern portion of Honestead ARB, north of the approach zone to
Runway 05 and sout hwest of taxiway A (Figures 1-2). The Site FT-5/0U-1 area i s bordered
by Canpbell Drive to the west and northwest which is paved and oriented

nort heast/sout hwest; an unnanmed paved road to the south; and drai nage canal to the east

and northeast which typically contains water to a depth of one to two feet.

Begi nning at the northern end of the site, the drainage canal flows fromnorthwest to
sout heast for approximately 525 feet. The canal then changes course by ninety degrees

flows fromthe northeast to the southwest for approximately 780 feet until it reaches
sout hern boundary of the site. O fsite, the canal turns southward and flows south to
Boundary Canal which is |ocated approximtely 700 feet south ot the site area. Remmants
a circular concrete pad are |ocated on the eastern part of the site where the drai nage
forms a right angle.

The site is currently inactive (with respect to fire protection training activities and
practices) and consists of an elevated fill/vegetation area, which is approxi mately 600

450 ft, located in the southern portion of the site (Figure 1-3). Lithologic |ogs



i ndicate the

fill was approxinmately three to six feet thick in 1989. The elevated fill area is
covered with

| ow vegetation, pine trees, |linestone rubble, asphalt, and other construction debris.
Because

the site is actively used as a rubble fill area by the Facility, the area occupied by
the fill has

changed since 1989 and is continually changing. There is typically |ess than two-inches
of

soil covering the |inmestone bedrock at the site (exclusive of the fill area). The
I i mestone

<| MG SRC 0495250A>

<| MG SRC 0495250B>

bedrock is generally characterized as highly weathered and is penetrable with a split-
spoon

formati on sanpl er.

A drainage ditch is |l ocated south of the site just east of the intersection of the
unnanmed paved
road and the drai nage canal bordering the site. This ditch collects runoff fromthe

r unway

area and flows from southeast to northwest into the drainage canal bordering the site.
The

Ordnance Storage Area is |located approximately 100 feet north of Site FT-5/0U-1 and

Taxiway A is |located approxi mately 350-400 feet northeast of the site. 1In addition, two

bui | di ngs, 4071 and 4076, are |ocated approximately 150 feet northeast of the drai nage
canal

whi ch borders the upper part of the site (Figure 1-4).

1.2 REG ONAL LAND USE

The area adjacent to Homestead ARB including Site FT-5/0U-1, to the west, east, and
sout h

within a half-mle radius is primarily conmposed of farnm and and pl ant nurseries.
Resi denti al
areas are located within a half-mle to the north and sout hwest of the Base. Wbodl ands
are
| ocat ed approxi mately one-half-mile east of the facility and nmangroves and marsh occur
adj acent to Biscayne Bay. The Biscayne National Park is |ocated 2 miles east of
Honest ead
ARB; the Evergl ades National park is |ocated 8 mles west-southwest of the Base; and the
Atlantic Ccean is approxinately 8 mles east of the Base. OU-1/Site FT-5 is located in

portion of the Base which will remain federal property under the auspices of the 482and
Fighter Wng. Due to its proximty to the approach zone to Runway 05 and Taxiway A,



devel opnent of the site is not likely in the foreseeable future. Although the
groundwat er at

the site is not suitable for potable use, it is still classified as a potable source of
dri nki ng

wat er .

1.3 REG ONAL SURFACE HYDROLOGY

Surface hydrol ogy at Honmestead ARB, including Site FT-5/0OU-1 is controlled by five main

factors: 1) relatively inperneable areas covered by runways, buildings, and roads;

2) generally, high infiltration rates through the relatively thin |ayer of soil cover;
3) flat

t opography; 4) generally, high infiltration rates through the outcrop | ocations of the
M ami

Qolite Formation; and 5) relatively high precipitation rate conpared to
evapot ranspi ration

rate. Infiltration is considered to be rapid through surfaces of oolite outcrop and
areas with a
thin soil layer. Infiltration rates are accelerated by fractures within the oolite, as

wel | as

natural ly occurring solution channels. Precipitation percolates through the relatively
thin

vadose zone to locally recharge the unconfined aquifer

<I MG SRC 0495250C>

Natural drainage is limted because the water table occurs at or near |and surface. The
construction of nunerous drai nage canals on Honmestead ARB has i nproved surface water
drai nage and | owered the water table in some areas. Rainfall runoff fromwthin
Honest ead
ARB boundaries is drained via diversion canals to the Boundary Canal

A drainage divide occurs within the Homestead ARB facility property, running fromthe

northern end of the facility, toward the center. Water in the Boundary Canal fl ows
general ly

south and east along the western boundary of the property, and south along the eastern

boundary, converging at a stormwater reservoir |ocated at the southeastern corner of
t he

Base. Flow out of the stormwater reservoir flows into Mlitary Canal, which, in turn,
fl ows

east into Biscayne Bay, approximately 2 mles east of the Base. Water novenent is
typically

not visible in the canals in dry weather due to the | owered water table and the very | ow

surface gradient (0.3 feet per mle) that exists at the Base.

1.3.1 Regi onal Hydrogeol ogic Setting
The regi onal hydrogeol ogy in the southeast Florida area consists of two distinct

aquifers: the
surficial aquifer system which consists of the Biscayne Aquifer and the Grey Linestone



Aqui fer, and the |lower aquifer, the Floridan Aquifer

Bi scayne Aquifer. The Biscayne Aqui fer at Honmestead ARB consists of the Mam Qolite,

Fort Thompson fornmation, and the uppernost part of the Tam ami Formation. |In general
t he

nost perneabl e parts of the aquifer lie within the Mam Oolite and the Fort Thonpson

For mat i on.

The Bi scayne Aquifer underlies all of Dade, Broward, and sout heastern Pal m Beach

Counties. The Biscayne Aquifer is the sole source of potable water a Dade County and is
a

federal | y-desi gnated sol e-source aqui fer pursuant to Section 1425 of the Safe Drinking
Wat er

Act (SDWA). The Biscayne Aquifer supplies drinking water to approximately 2.5 nmillion

people within local communities. All recharge to the aquifer is derived fromloca
rainfall,

part of which is |ost to evaporation, transpiration, and runoff.

The Bi scayne Aquifer has reported transnissivities ranging fromapproximtely 4 to
8 mllion gallons per day per foot (nmgd/ft) (Allman et al., 1979).

Wat er-tabl e contours indicate that under natural conditions, groundwater flows
sout heasterly

toward Bi scayne Bay. The hydraulic gradient of the aquifer is approximtely 0.3
ft/mle.

The water table at Honmestead ARB generally is encountered within 5 to 6 feet of |and

surface, but may occur at or near |land surface during the wet season (May to Cctober).

Fl uctuati ons of groundwater |evels and local variations in the direction of groundwater
fl ow

are due to several factors: (1l)differences in infiltration potential; (2) runoff from
paved

areas; (3) water-level drawdown near punping wells; (4) significant but |ocalized
di fferences

inlithology (e.g., silt-filled cavities); and (5) drainage effects of canals and water-
| eve

control structures.

Fl ori dan Aquifer. Underlying the |ow perneability sedinents of the Tam ami fornmation
and Hawt horn Group are the formations which constitute the Floridan Aquifer. The
Fl ori dan
Aqui fer is conposed of |inestone and dolomite. It is under artesian pressure and water
levels in deep wells nmay rise 30 to 40 ft above ground surface. G oundwater within
t hese
M ocene and Eocene age formations tends to contain dissolved constituents at |evels
significantly above those recommended for drinking water. |In view of the poor water
qual ity
and the depth of water yielding zones (800 to 900 feet below |l and surface [bls]), the
Fl ori dan
Aquifer is of limted useful ness as a source of potable water supply in the study area.

1.4 REG ONAL SI TE GEOLOGY AND HYDROGECLOGY



The stratigraphy of the shall ow aquifer system as determined fromsoil borings perforned

during site investigations by Geraghty & Mller (G&M indicate debris and fill in the
area of

the rubbl e mound approximately three to six feet in thickness. The fill material has
been

described as a gray to brown sand and silt with a high percentage of asphalt and
concrete as

wel | as construction and denolition (C&D) debris. There is typically less than two-
i nches of

soil covering the |inestone bedrock which consists of surficial weathered Mam OQolite

ranging in depth from2 to 6 feet bls. The weathered |inmestone consists of a white to
br own

sem -consol i dated to consolidated oolite Iinmestone. This strata is underlain by
consol i dat ed

to sem -consolidated oolite and coral |inestone interbedded with coarse to fine sand and

cl ayey sand | ayers and | enses down to the total depth of borings (approximtely 40 feet
bl s).

The Bi scayne Aquifer is one of the npbst transnissive aquifers in the world and it
underlies
Honmestead ARB. A thin vadose zone, nominally |ess than feet deep, overlays the
groundwater table at the site. As previously stated, the aquifer structure is a cal cium
carbonate matrix. This lithology is know to have natural concentrations of target
anal yte |i st
(TAL) netals. |In descending order by concentration, calcium alumnum iron nmagnesi um

sodi um and potassium can be considered the primary netals of carbonate rock. The other

TAL netals occur in trace concentrations, less than 50 milligrans per kilogram (ng/kg).

The range and the standard devi ations are not provided at this time. It should be
expect ed

that, as precipitation infiltration and recharge take place, |eaching of netal ions from
t he

weat hered vadose zone and shal |l ow unsaturated zone occurs. Regional data collected

suggest that concentrations of trace netals can be expected to be the greatest in the
shal | ow

portion of the aquifer because of the proximty to the source (i.e., the weathering
vadose

structure) and the decreasing retention tinme with decreasing depth of the saturated
zone.

These observations support a hydrogeol ogic nodel in which the shallow portion of the

aqui fer has a greater horizontal transm ssivity than the vertical conponent during
recharge at

the site to quantitatively differentiate horizontal and vertical conponents of the
aquifer's

hydrol ogi ¢ conductivity. The possible presence of vertical solution zones is wel

docunented in the literature. The site-specific effects have not been fully
i nvesti gat ed.

Nevert hel ess, the avail able data does not lead to the inmedi ate conclusion that this is
a

necessary task. The conceptual nodel that shallow groundwater is discharging to ditches

provi ded sufficient detail to arrive at the renedial decision for OUJ1/Site FT-5.



2.0 HI STORY AND ENFORCEMENT ACTI VI TI ES
2.1 OU- 1/ SITE FT-5 H STORY
2.1.2 Past Site Usage

The Fire Protection Training Area No. 2 operated from 1955 to 1972. The area was not

equi pped with a liner or residual fuel collection systemand it was not a routine
practice to

first wet the burn area with water before applying flammble |iquids (Engineering-
Sci ence,

1983). A variety of materials were burned at the site including JP-4, aviation gas,
vari ous

contanmi nated fuels, and waste |iquids from base shops (oils, lubricants, solvents,
etc.).

Exti ngui shing agents included water, carbon dioxide, aqueous filmform ng foam and

protein foam After training activities ceased at the site in 1972, construction debris
was

di sposed of by dunmping and spreading it over a portion of the site. A mound of
conpact ed

mat eri al approximately 3 to 6 feet (ft) above grade, with the di nensions of
approxi matel y

600 ft by 450 ft, is present in the southern portion of the site. Aerial photographs
examn ned

from 1958, 1962, 1973, and 1983 indicate that several (at least four) fire training pits
exi st ed

in the location of the elevated fill area and at |east one additional fire training pit
was | ocat ed

north of the elevated fill area (G&M 1994).

2.2 BASE ENFORCEMENT HI STORY
2.2.1 CERCLA Regul atory History

The Conprehensive Environmental Response, Conpensation, and Liability Act of 1980
(CERCLA) established a national program for responding to rel eases of hazardous
substances into the environnent. |In anticipation of CERCLA, the Departnment of Defense
(DOD) devel oped the Installation Restoration Program (I RP) for response actions for
potential releases of toxic or hazardous substances at DOD facilities. Like the

Envi ronment a
Protection Agency's (EPA's) Superfund Program the IRP follows the procedures of the
National G| and Hazardous Substances Pollution Contingency Plan (NCP). Honestead
ARB was al ready engaged in the IRP program when it was placed on the National Priorities
Li st (NPL) on August 30, 1990. Cleanup of DOD facilities is paid for by the Defense
Envi ronnental Restoration Account (DERA), which is DOD s version of Superfund.

The Superfund Amendrment and Reaut horization Act (SARA), enacted in 1986, requires

federal facilities to follow NCP guidelines. The NCP was anmended in 1990 (see 40 CFR
300

et seq.) to inplement CERCLA under SARA. In addition, SARA requires greater EPA

i nvol venent and oversi ght of Federal Facility Cl eanups. On March 1, 1991, a Federa

Facility Agreenment (FFA) was signhed by Honestead ARB (fornerly Honestead AFB), the



USEPA, and the Florida Departnment of Environnental Protection (FDEP). The FFA gui des
the renedi al design/renedi al action (RD/ RA)process.

The purpose of the FFA was to establish a procedural franmework and schedul e for

devel opi ng, inplenmenting, and nonitoring appropriate response actions at Honestead ARB

in accordance with existing regulations. The FFA requires the submittal of severa
primary

and secondary docunents for each of the operable units at Honestead ARB. This ROD

concludes all of the Renedial Investigation/Feasibility Study (RI/FS) requirenments for
Site

FT-5/0OU-1 and selects a renedy for Operable Unit No. 1.

As part of the RI/FS process, Honmestead ARB has been actively involved in the
Installation

Restorati on Program (I RP) since 1983 and has identified 27 Potential Sources of

Contanmination (PSCs). N ne sites are in various stages of reporting under the RI/FS
st age of

CERCLA; ten sites are being investigated in the Prelinm nary Assessnent/Site
I nvestigation

(PA/SI) stage of CERCLA, with three of these sites warranting no further investigation
one

site has been closed under the Resource Conservation and Recovery Act (RCRA) quidelines:

and seven sites are being investigated under the FDEP petrol eum contani nated sites
criteria

(Florida Adnmi nistrative Code 17-770). Additionally, a RCRA Facility Investigation (RFI)
is

underway to eval uate nunerous solid waste nanagenent units (SWWJ) identified during a

RCRA Facility Assessnment (RFA). The followi ng PSCs are currently being investigated

according to the CERCLA RI/FS gui del i nes:

U1 - Fire Protection Training Area 2 (FT-5)
QU2 - Resi dual Pesticide Disposal Area (OT-11)
QU3 - PCB Spill C.E. Storage Conpound (SS-13)
QU4 - O | Leakage Behind the Mdtor Pool (SS-8)
QU5 - El ectropl ati ng Waste Di sposal Area (W,-1)
QU6 - Aircraft Washrack Area (SS-3)

QU7 - Ent onol ogy Storage Area (SS-7)

QU8 - Fire Protection Training Area 3 (FT-4)
QU9 - Boundary Canal /M Ilitary Canal (SD 27)

Operable Unit No. 3, PCB Spill C. E. Storage Conpounds has been closed out with the No
Further Action ROD in June 1994. All other CERCLA sites at Homestead ARB are
currently in various phases of the RI/FS process.

2.3 | NVESTI GATI ON HI STORY
2.3.1 | RP Phase | - Record Search
An | RP Phase | - Records Search was perforned by Engi neering-Science, and is summari zed

in their report, dated August 1983 (Engi neering-Science, 1983). During the Phase
st udy,



di sposa
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i nvent or
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sites with the potential for environmental contam nation resulting from past waste

practices were identified. Thirteen sites of potential concern were identified by

g

available installation records, interview ng past and present Facility enpl oyees,

ying

wast es generated and handling practices, conducting field inspections, and revi ewi ng
geol ogi ¢ and hydrogeol ogic data. 1In general, Phase | studies are used to determne if a

requires further investigation.

The thirteen sites identified were ranked using the Hazard Assessnent Rating Methodol ogy
(HARM) devel oped by JRB Associ ates of MLean, Virginia, for the USEPA. HARM was

later nmodified for application to the Air Force IRP. The followi ng factors are

ed in

HARM (1) the possible receptors of the contami nants; (2) the characteristics of the

(3) potential pathways for contaninant mgration; and (4) waste managenent practices.
HARM scores for the sites ranked at Honestead ARB ranged froma high of 72 to a | ow of
7 out of 100. Eight of the thirteen sites were deternined to have a noderate-to-high
contani nation potential, one of which was the Fire Protection Training Area No. 2.
Addi tional monitoring was recommended for these sites. The remaining five sites were
deternmined to have a | ow potential for environnmental contam nation

According to the IRP Phase | Report, Site FT-5/0U- 1 received noderate to hi gh HARM
score of 66 due to the noderate quantity of liquid wastes used and the high potentia

contaminant mgration in surface- and groundwaters of the site. Site FT-5/0U 1 scored
as a potential mgration pathway because of the extrenely perneable nature of the soils

underlying rock in the area and the proximty of the bordering drai nage canal

G oundwat er

tota

to

st udy,

in

The Fire

sanpl es were collected for anal yses of pH, total dissolved solids (TDS), oil and grease,
organi ¢ carbon (TOC), phenols, volatile hal ocarbons, and volatile aromatics.
2.3.2 I RP Phase Il - Confirmation/ Quantification

An | RP Phase |l study was performed by Science Applications International Corporation
(SAIC), and was reported on in March 1986 (SAIC, 1986). The objectives of Phase Il are

confirmthe presence or absence of contami nation, to quantify the extent and degree of
contami nation, and to determine if renedial actions are necessary. During the Phase |

additional investigations were performed at the eight sites recomended for nonitoring
the Phase | report, as well as two of the other thirteen originally-identified sites.

Protection Training Area No. 2 was included in this investigation.



During the Phase Il investigation, one shallow nmonitoring well (1-13) approximtely 18
ft
deep was installed southeast of the suspected contanmination area at Site FT-5/0U-1 in
Novenber 1984. Groundwater sanples were collected fromnonitoring well [-13 and fire
fighting Supply Well 248 |ocated just northeast of Building 248 within the O dnance
St or age
Area. The groundwater sanples were anal yzed for oil and grease, total organic hal ogens
(TOX), and TOC. The upgradient well, the fire fighting supply well, contained
concentrations of TOX just above the detection |limt. Mnitoring well 1-13, installed
downgr adi ent of the suspected location on this site, contained the highest TOX val ue
reported during the Phase Il investigation. The specific conpound(s) responsible for
this
TOX val ue were not known but are probably related to chlorinated solvents contained in
wastes once used for training fire fighters or related to chlorinated pesticides used in
the area

(SAIC, 1986). No significant |evels of TOC and biol ogi cal oxygen demand (BOD) were
detected in the wells (SAIC, 1986). The exact location of the actual fire protection

training
pit was not deternined because it has been obscured by the rubble fill northwest of
nmonitoring well 1-13.
The Phase Il report contained the followi ng alternatives for additional investigation at
this
site: (1) resanple nonitoring well 1-13 and anal yze for hal ogenated organics to
i dentify the

speci fic conmpounds involved in the contam nation; (2) install a mininmmof four
addi ti ona

monitoring wells and collect groundwater sanples for analysis of hal ogenated Priority

Pollutants to identify the conmpounds responsible for the elevated TOX value and to
further

define the contam nated area; (3) collect surface water and associ ated sedi nent sanpl es
from

a mninmum of four |ocations along the canal which runs east of the site and anal yze
sanpl es

for hal ogenated Priority Pollutants to define the role of groundwater as a contan nant

pat hway; and (4) use a conbination of alternatives 2 and 3 above which would identify

speci fic contam nants, better define the plume, and characterize the surface water
pat hway.

The recomendations of the Phase Il report however, included additional installation of

three nonitoring wells and sanpling of the new and existing nonitoring wells for TOX and

organic priority pollutants.

2.3.3 | RP Phase 111 - Technol ogy Base Devel opnent
The IRP Phase Ill is a research phase and invol ves technol ogy devel opnent for an
assessnment of environnmental inpacts. There have been no Phase |l tasks conducted at

t he
Base to date.

2.3.4 | RP Phase IV - Additional |nvestigations



The I RP Phase |V investigations consists of two areas of work activity. Phase IV-A
i nvol ves

additional site investigations necessary to neet the Phase Il objectives, a review of
al

managenent net hods and technol ogi es that coul d possibly renmedy site problens, and

preparati on of a baseline risk assessnent to address the potential hazards to human
health and

the environment associated with the constituents detected at the site. Detailed
alternatives

are devel oped and evaluated and a preferred alternative is selected. The preferred
alternative

then is described in sufficient detail to serve as a baseline docunent for initiation of

Phase | V-B.

An | RP Phase |V-A investigation was perforned at Site FT-5/0U- 1 by G&M during two
separate field programs, the first in 1988 and the second in 1989. The results of this
i nvestigation are included in the report entitled "Draft Renedia

I nvesti gati on/ Endanger nent
Assessnent for Fire Protection Training Area No. 2 (FPTA-2), Honestead Air Force Base,
Florida," December 1990.

2.3.4.1 Phase 1V-A Soil and Soil Vapor Investigation. |In February 1988, during the

first field program a soil vapor investigation was conducted at Site FT-5/0U- 1
Twent y- one

soil borings (B-43 through B-63) were augured to a depth of approximately 8 ft bel ow
| and

surface (bls) at Site FT-5/0OU-1 in the area |ocated adjacent to the elevated fill.
After

conpl eti on, each borehole was seal ed for approximately 12 hours prior to analyzing the

bori ng headspace with a PhotovacTM TI P contai ni ng a photoi oni zati on detector (PID) and

calibrated to a 100 parts per nmillion (ppm) isobutylene standard. Organic vapor

concentrations greater than ambient | evels were detected in six oil borings. Five of
t he six

borings were |located just east of the elevated fill area. On the basis of the soi
vapor survey,

five additional soil borings were drilled to approximtely 18 ft bls to instal
monitoring wells

HS- 10 through HS-14. Continuous split-spoon formation sanple were collected to the

tota
dept h of each borehole to determ ne the physical and lithologic characteristics of the
soi | / weat hered |inestone bedrock
In March and April 1989, during the second field program 20 additional soil borings
wer e

drilled (TW21 through TW23, TW 31 through TW 34, FPTA2-SBl1 through FPTA2- SBS8,
FPTA2- MAL( SS1) t hrough FPTA2- MMI(SS4), and FPTA2-DMM) for a soil and soi
vapor investigation. Boreholes TW21 through TW23 and TW 31 through TW 34 were
drilled to install tenmporary nonitoring wells. Boreholes TW21 through TW3, TW31 and
TW32 were drilled to eight ft bls. Boreholes TW33 and TW34 were drilled in the
el evat ed
fill area to approximately seven ft bls. Soil sanples were collected in each borehole
at



with an

two-foot intervals until the water table was encountered. The sanples were anal yzed
organi ¢ vapor analyzer (OVA), containing a flanme ionization detector (FID), and a TIP

Ei ght exploratory soil borings (FPTA2-SBl1 through FPTA2-SB8) were drilled to aid in
eval uating the aerial extent of subsurface hydrocarbon constituents. Soil borings
FPTA2- SB1 t hrough FPTA2-SB4 were drilled to four ft bls, soil borings FPTA2-SB5

t hrough FPTA2-SB7 to eleven ft bls, and soil boring FPTA2-SB8 to eight ft bls. Split-

spoon
soil samples were collected in each borehole and anal yzed with an OVA and TIP
Addi ti ona
sanpl es were collected fromvarying depths in the eight soil borings and subnmtted to
Ver sar
Laboratory, Inc., for analysis of volatile organic conpounds (VOCs), base/neutral acid
extractabl e organi ¢ conpounds (BNAs), C8-C20 hydrocarbons, and total |lead (Table 2-1).
Five additional soil boring |ocations (FPTA2- MA[ SS1] through FPTA2- M\ SS4] and
FPTA2- DMM) were sel ected based on the results of the organic vapor anal yses and
anal yses of groundwater collected fromtenporary nonitoring wells. These soil borings
were drilled to install five permanent nmonitoring wells. Split-spoon soil sanples were
coll ected in borehol es FPTA2- MM t hrough FPTA2- MM for chem cal anal yses by the
contracted | aboratory. These soil sanples were collected above the water table to
det erm ne
the presence or absence of subsurface hydrocarbon constituents in the vadose zone. Each
soil sample was analyzed for the follow ng: VOCs, BNAs, C8-C20 hydrocarbons, and tota
lead. The results of these anal yses are provided in Table 2-2. Split-spoon soi
sanmpl es al so
were collected fromeach nonitoring well borehole for on-site organic vapor analysis
with an
OVA and TI P.
The soil organic vapor anal yses indicated el evated organi c vapor concentrati ons using a
TIP
which is a PID and an OVA which is a FID. The highest organic vapor concentrations were
detected in soil collected fromdepths greater than four ft bls at FPTA2-SB7, FPTA2- SB5,
TW 34, and TW33 which are located in the central area of the elevated fill (G&M 1990).
The maxi mum det ected soil vapor concentrations for soils shallower than four ft bls were
detected at FFTA2- MM, TW 22, and FPTA2-DMA which are |ocated i medi ately east
of the elevated fill.
In the eight surface sanples collected fromO to 3 ft bls, BNAs nost of which were
pol ynucl ear aromati c hydrocarbons (PAHs), were detected in five of the sanples, C38-C20
hydrocarbons were detected in one sanple, and | ead was detected in six of the sanples.
VOCs were not detected in the surface soil sanples collected. |In the 11 subsurface soi
sanples collected from3 to 10 feet bls, BNAs, npst of which were PAHs, were detected in
ten of the sanples, ethyl benzene and xyl enes were detected in one sanmple, C8-C20
hydrocarbons were detected in two of the sanples, and lead in nine of the sanples. The
hi ghest concentrations of total BNAs were detected in surface sanple s collected fromO
to 3

feet his and subsurface sanples collected from3 to 8 feet in the elevated fill area



2.3.4.2

BNAs, tota

1
SO L SAMPLES COLLECTED I N 1989

PROTECTI ON TRAI Nl NG AREA NO. 2

Fl ori da
LOCATI ON
FPTA2- SB5 FPTA2- SB6
SAMPLE DEPTH
S c/ D d/ S
D

CONSTI TUENTS a/

VOLATI LE ORGANI CS

43 < 31 < 27
32

Et hyl benzene
84 < 31 < 27
32

Xyl ene (total)

BASE/ NEUTRAL EXTRACTI BLES
Acenapht hene

6250 < 658 12500
821

Ant hr acene
10500 < 658 29400
1400

Benzo( a) ant hracene
16200 < 658 54400
2410

Benzo(a) pyrene
8290 < 658 34200
1770

Benzo(b) fl uorant hene
8560 < 658 41500
1940

Benzo(g, h,i)fluorant hene
6520 < 658 33900
641

Benzo( k) fl uorant hene

11200 < 658 45500

Phase | V-A Sedi nent
collected fromthe drai nage cana
recoverabl e petrol eum hydrocarbon (TRPH), tota

I nvesti gation.

In 1988,

five sedi ment sanples were
adj acent to Site FT-5/0U-1 and were anal yzed for VCCs,
| ead, and BOD

The results

TABLE 2-

ANALYTI CAL RESULTS OF PHASE | V- A

FROM SO L BORI NGS AT SITE FT-5, FIRE

Honest ead ARB,

FPTA2- SB1 FPTA2- SB2 FPTA2- SB3 FPTA- SB4
FPTA2- SB7 FPTA2- SB8
0 - 2 ft 0 - 3 ft 0 - 2 ft 0 - 2 ft
D S D S
UNI TS
ug/ kg < 29 < 27 < 30 < 32
< 34 28 < 32 32 <
< 29 < 27 < 30 < 32
< 34 28 < 32 32 <
ug/ kg
< 633 < 2870 < 694 < 694
< 676 6400 < 641 11500
< 633 [ 2390] < 694 < 694
[ 355] 17300 [537] 19400
< 633 11100 < 694 < 694
736 47800 653 37200
< 633 12800 < 694 < 694
[ 546] 40000 [ 590] 23300
< 633 17700 < 694 < 694
[ 349] 47300 [532] 23100
< 633 14000 < 694 < 694
< 676 23800 < 641 14400 <
< 633 18200 < 694 < 694
< 676 30300 < 641 22500



2410

14800
3300

< 3430
[ 628]

3800
641

< 3430
653

< 3430
[ 385]

31600
5420

6990
738

4640
1390

7400
[337]

53600
6620

24000
6590

114000
12700

15
. 700

b/

Chrysene
< 658 53500
Di - n-butyl pht hal at e
< 658 < 8070
Di benzo( a, h) ant hracene
< 658 13900
2, 6-Dinitrotol uene
< 658 < 8070
bi s(2- Et hyt hexyl ) pht hal ate
< 658 < 8070
Fl uor ant hene
< 658 113000
Fl uor ene
< 658 10600
I ndeno(1, 2, 3-cd) pyrene
< 658 23500
Napht hal ene
< 658 9340
Phenant hr ene
< 658 152000
Pyrene
< 658 94500
C8- C20 HYDROCARBONS (total)
< 13000 < 160000
TOTAL LEAD e/
< .600 44

ug/ kg

mg/ kg

< 633
774

< 1660
< 676

< 633
676

< 633
< 676

< 633
< 676

< 633
1200

< 633
676

< 633
676

< 633
676

< 633
1240

< 633
954

< 12500
< 13400

< 0.610
2.2

b/

17600
46200

< 2870
< 2910

4480
6630

< 2870
< 2910

< 2870
< 2910

21100
75000

< 2870
7090

8790
18500

< 2870
3870

9600
74400

18600
56900

< 56900
< 57600

78
5.6

Constituents not detected in any sanples are not shown.

Val ue i s between instrunent detection limt and | eve

al

b/ Constituent detected in |ab bl ank.

¢/ S = shallow sanple collected in the 4-8 ft
d/ D = deeper sanple collected in the 6-10 ft
[]

e/ Data originally reported in ug/kg.

Source: Geraghty & Mller, Inc.

(G&M Proj ect

1:\ TF702\ FPTA2\ RI\ TABLE2- 1. XLS

bl s range.
bl s range.

No.

TF702. 02)

< 694
785

< 694
< 641

< 694
< 641

< 694
< 641

< 694
< 641

< 694
1320

< 694
< 641

< 694
< 641

< 694
[ 328]

< 694
1720

< 694
1060

< 13800
23600

< 0.63
< 0.61

< 694
34900

< 694
< 6940

< 694
7250

< 694
< 6940

< 694
< 6940

< 694
91500

< 694
11800

< 694
< 6940

< 694
8390

< 694
144000

< 694
62400

< 12900
< 137000

23
14

of quantitation.

<



COLLECTED I N 1989

TABLE 2-2

ANALYTI CAL RESULTS OF PHASE | V-A SO LS SAMPLES

FROM MONI TORI NG WELL BOREHOLES AT SI TE FT-5, FIRE

PROTECTI ON TRAI Nl NG AREA NO. 2

LOCATI ON
FPTA2- SS3 FPTA2- SS4
FPTA2- M\B FPTAZ- MM
D S D
CONSTI TUENTS a/ UNI TS
VOLATI LE ORGANI CS

Et hyl benzene
< 26 < 28 < 29

Xyl ene (total)
< 26 < 28 < 29

BASE/ NEUTRAL EXTRACTABLE ORGANI CS
Acenapht hene

< 14400 34600 21900
Ant hr acene

15300 52000 44100
Benzo( a) ant hracene

35600 89900 77600
Benzo(a) pyrene

24400 53700 59800
Benzo(b) fl uorant hene

30800 < 14000 75600
Benzo(g, h,i)peryl ene

28200 37600 71500
Benzo( k) fl uorant hene

22300 < 14000 70400
But yl benzl ypht hal ate

< 14400 [11700] bf 67600 b/
Chrysene

37100 97200 82900
Di - n-butyl pht hal at e

< 14400 [ 8030] b/ < 14700
Di benz(a, h) ant hracene

< 14400 < 14000 < 14700

bi s(2- Et hyl hexyl ) pht hal ate
< 14400 17300 [9180] b/

ug/ kg

ug/ kg

FPTA2- SS1

FPTA2- MAL

N

S

7720

7720

15600
15600
[ 11500]
[ 11100]
15600
15600
15600
15600
16900
15600
15600

15600

Homest ead ARB, Florida

FPTA2- SS2
FPTA2- MA2

S ¢/ D d/

< 26 < 29 <

< 26 < 29 <
20200 15700
56000 25700
150000 44900
84200 21000
104000 22800
56000 24600
90000 22600

< 13600 < 14000 <
129000 41900

< 13600 < 14000 <
19000 < 14000

< 13600 < 14000 <

26

26

[ 4320]

14600

54600

29900

36500

25000

35300

5050

53900

5050

6600

5050



63800
< 14400
22400
< 14400
66400
69500
< 285000

25

as

in

however ,

can be

det ect ed

Fl uor ant hene 22000 288000 73600 133000
156000 155000

Fl uor ene < 15600 14600 [ 7750] [ 3490]
35200 27500
I ndeno(1, 2, 3-cd) pyrene < 15600 52500 24300 16500
41600 73300
Napht hal ene 35400 [ 7610] [ 10700] < 5050
[ 13400] [ 11400]
Phenant hr ene 17300 340000 117000 79900
210000 186000
Pyrene 22000 230000 77500 109000
143000 127000
C8- C20 HYDROCARBONS (total) ug/ kg 2900000 < 270000 < 279000 < 100000
< 279000 < 292000
TOTAL LEAD e/ ng/ kg 45 32 23 53
8.6 34

a/ Constituents not detected in any sanples are not shown.

b/ Constituent detected in |ab blank.

¢/ S = shallow sanple collected in the 0-3 ft bls range.

d/ D = deeper sanmple collected in the 3-6 ft bls range.

[l Value is between instrunment detection |linit and | evel of quantitation.
e/ Data originally in ug/kg.

Source: Geraghty & MIller, Inc. (G&M Project No. TF430.01)

1:\ TF702\ FPTA2\ RI\ TABLE2- 2. XLS

of these analyses are presented in Table 2-3. Lead was detected in all sedinent sanples
col | ected.

2.3.4.3 Phase |1V-A Surface Water Investigation. |In 1988, five surface water sanples
were collected fromthe sanme points along the drai nage canal adjacent to Site FT-5/0U-1

t he sedi nent sanples and anal yzed for VOCs, BNAs, TRPH, total |ead, and BOD. Lead was
detected in all surface water sanples collected and trichlorofl uoronmethane was detected

one surface water sanple. The concentrations of |ead and trichlorofl uoronethane,

were between the anal ytical nmethod detection linmit and the practical quantitation limt
(PQ). The practical quantitation limt is the |lowest concentration of an anal yte that

quantified by the | aboratory, and is generally five to ten time greater than the method
detection limt which is the |l owest concentration of an analyte that can be reliably

by the anal ytical method.
2.3.4.4 Phase |1V-A Groundwat er Investigation. Phase |V-A groundwater

i nvestigati ons were conducted during both the 1988 and 1989 field prograns. Gab
groundwat er sanples were collected fromthree open boreholes during the 1988 field



programto eval uate potential placenment of permanent nonitoring wells. Five pernanent

monitoring wells (HS-10 through HS-14) were installed in 1988. Seven tenporary

monitoring wells (TW21 through TW23 and TW31 through TW33) were installed during

the 1989 field programto evaluate potential placenent of additional pernmanent
noni t ori ng

wells. Five additional nonitoring wells (FPTA2- MAL t hough FPTA2- MM and

FPTA2- DMM) were installed in 1989. One tenporary nonitoring well (TW33) was |ater

converted into permanent nonitoring well FPTA2- M\b.

During the 1988 Phase |IV-A field prograns, grab groundwater sanples were collected from

three soil borings (B-43, B-57, and B-58) and were anal yzed by the contracted | aboratory
for

VOCs. Benzene, chl orobenzene, and ethyl benzene were used only to select |ocations for

t he
first five permanent nmonitoring wells. The results fromthese analyses are presented in
Tabl e 2-4.
In February 1988, five shallow (approximately 18 ft deep) nonitoring wells (HS-10
t hr ough
HS- 14) were installed based on the results of the soil vapor investigation. |In March
of 1988,

groundwat er sanples were collected fromthe six permanent nonitoring wells (HS-10

through HS-14, and 1-13) located at Site FT-5. These sanples were analyzed for VOCs,

BNAs, TRPH, BOD, and total |ead. Lead was detected in four of the six sanples
col | ected.

TABLE 2-3
ANALYTI CAL RESULTS OF PHASE | V- A SEDI MENT SAMPLES COLLECTED I N
1988 AT SITE FT-5,
FI RE PROTECTI ON TRAI Nl NG AREA No. 2
Homest ead ARB, Florida

LOCATI ON SEDO1 SEDO2 SEDO3

SEDO4 SEDO5

CONSTI TUENTS UNI TS

VOLATI LE ORGANI CS ug/ kg ND ND ND
ND ND

BASE/ NEUTRAL AND ACI D EXTRACTABLE ORGANI CS ug/ kg ND ND ND
ND ND

TOTAL LEAD d/ ng/ kg 30 28 44
22 17

BOD b/ ug/ kg ND ND ND
ND ND

TRPH c/ ug/ kg ND ND ND
ND ND

a/ Constituents not detected in any sanples are not shown.
b/ Bi ochemi cal oxygen demand.



respecti

B- 58

655
335

305

c/ Total recoverabl e petroleum hydrocarbons.

[l Value is between instrument detection linit and | evel of quantitation.

ND Not detected. None of the constituents in this group were detected above their
ve detection limts.

d/ Data originally reported in ug/kg.

Source: Geraghty & Mller, Inc. (G&M Project No. TF702.02)

1:\ PRQJ\ TF702\ FPTA2\ RI\ TABLE2- 3. XLS

TABLE 2-4
ANALYTI CAL RESULTS OF PHASE | V- A GRAB GROUND- WATER SAMPLES
COLLECTED I N 1988 FROM OPEN BOREHOLES AT SITE FT-5
FI RE PROTECTI ON TRAI Nl NG AREA NO. 2
Homest ead ARB, Florida

LOCATI ON B-43 B- 57
CONSTI TUENTS a/ UNI TS
VOLATI LE ORGANI CS ug/ L
Benzene < 5 < 5
Chl or obenzene < 5 < 5
Et hyl benzene < 5 < 5

a/ Constituents not detected in any sanples are not shown.

Source: Geraghty & Mller, Inc. (G&M Project No. TF702.02)

1:\ PRQJ\ TF702\ FPTA2\ RI\ TABLE2- 4. XLS

VOCs, BNAs, TRPH, and BOD were not detected in the nonitoring wells. The results from
these anal yses are presented in Table 2-5.

During the March and April 1989 Phase IV-A field program seven tenporary nonitoring
wells (TW21 through TW23, and TW31 through TW34), four permanent shall ow

monitoring wells (FPTA2- MAL through FPTA2- MM), and one pernanent deep nonitoring

wel | (FPTA2-DMA) were installed at Site FT-5. Each tenporary nonitoring well (except
for TW33 and TW34) was installed to approximately 8 ft bls. Tenporary nonitoring wel
TW 33, which was |ater converted to permanent nonitoring well FPTA2- M\, and TW 34

were installed through the hard fill to approximately 13 ft bls. The five shallow wells

approximately 18 ft deep and the deep well is approximately 40 ft deep. The pernanent
monitoring well locations were based on the results of the soil vapor survey conducted



1989 and anal yses of groundwater sanples collected fromtenporary nonitoring wells.

In March and April of 1989, groundwater sanples were collected fromsix tenporary
monitoring wells (TW21 through TW23, and TW31 through TW33) and el even

per manent nonitoring wells (FPTA2- MAL t hrough FPTA2- MM, FPTA2- DMAM, HS-10

through HS-14, and 1-13). These sanples were anal yzed for: VOCs, BNAs, total C8-C20
hydrocarbons (except TW21 and TW23), total |lead, and dissolved | ead. The tenperature,
pH, and conductivity of each sanple was neasured at the tinme of sanple collection

In the 17 permanent and tenporary nonitoring wells sanpled, VOCs including benzene,
et hyl benzene, toluene, chlorobenzene, and xylene were detected in six of the wells, BNAs
and |l ead were detected in four wells, and C8-C20 hydrocarbons were detected in two of

t he
wel |'s sanples. The concentrations of toluene, xylene and chl orobenzene were between the
i nstrument detection linmt and the practical quantitation limt.

2.3.5 1991 Renedi al Investigation of Site FT-5/0U-1

In 1991, a renedial investigation (RI) was conducted at Site FT-5/0U-1 by G&M to

eval uate
the current groundwater and soil quality with respect to the USEPA Target Conpound Li st
(TCL) and Target Analyte List (TAL) for VOCs, BNAs, and netals. The 1991 RI incl uded
the collection of four surficial soil sanples (0 to 1 foot below the original soi

hori zon) and
12-groundwat er sanples fromthe site's existing nonitoring wells.

TABLE 2-5
ANALYTI CAL RESULTS OF PHASE | V- A GROUND-
WATER SAMPLES COLLECTED I N 1988
FROM PERMANENT MONI TORI NG VELLS

AT SITE FT-5,
FI RE PROTECTI ON TRAI NI NG
AREA NO. 2
Homest ead ARB,
Fl ori da
LOCATI ON HS- 10 HS- 11 HS-12
HS- 13 HS- 14 I-13
CONSTI TUENTS a/ UNI TS
VOLATI LE ORGANI CS ug/ L ND ND ND
ND ND ND
BASE/ NEUTRAL AND ACI D EXTRACTABLE ORGANI CS ug/ L ND ND ND
ND ND ND
TOTAL LEAD ug/ L [2.3] [1.8] [1.2]
< 1.0 [2.7] < 1.0
BOD b/ ng/ L < 2 < 2 < 2
< 2 < 2 < 2
TRPH mg/ L < 0.21 < 0.21 < 0.21

< 0. 20 < 0.20 < 0.21



a/ Constituents not detected in any sanples are not shown.

b/ Bi ochem cal oxygen demand.

c/ Total recoverabl e petroleum hydrocarbons.

[l Value is between instrunment detection |lint and | evel of quantitation.

ND Not detected. None of the constituents in this group were detected above their
respective detection lints.

Source: Geraghty & Mller, Inc. (G&M Project No. TF702.02)

1:\ PRQJ\ TF702\ FPTA2\ RI\ TBL2- 5. XLS

2.3.6 1993 Renedi al Investigation of Site FT-5/0U- 1

In 1993, G&M perforned additional R assessment activities to further evaluate the soi
and

groundwater quality with respect to the USEPA TCL/ TAL for VOCs, BNAs, organochlorine

(OC) pesticides/PCBs, and netals, utilizing EPA Contract Laboratory Program (CLP)

protocols and to fill data gaps from previous field investigations as well as eval uate
any

i mpacts as a result of Hurricane Andrews. Eleven surficial soil sanples were collected
from

the site's existing nonitoring wells, and five sedi ment and surface water sanples were

collected in the drainage ditch which borders the site.

2.4 COVMMUNI TY PARTI Cl PATI ON HI STORY

The Renedi al |nvestigation/Baseline Risk Assessment report and the Proposed Plan (PP)
for

Honmestead ARB Site FT-5/0U- 1 were released to the public in April and Novenber of
1994, respectively. These docunments were nade available to the public in both the
admi nistrative record and an information repository maintained at the M am - Dade
Community Col | ege Library.

A public comrent period was held from Novenber 8, 1994 to December 23, 1994 as part of
the community relations plan for Operable Unit No. 1. Additionally a public neeting was
hel d on Tuesday, Novenber 29, 1994 at 7:00 pm at South Dade Hi gh School. A public
noti ce was published in the Manm Herald and the South Dade News Leader on Tuesday,
Novenber 22, 1994. At this neeting, the USAF, in coordination with USEPA Region 1V,
FDEP, and Dade County Environmental Resource Managenent (DERM), were prepared to
di scuss the Rl results, the Baseline Ri sk Assessnment, the Feasibility Study, and the
Proposed
Al ternative of access restriction for groundwater, use restriction for soil, and
gr oundwat er
nmonitoring for contam nant migration and attenuation as described in the PP. A response
to
the comrents received during this period is included in the Responsiveness Summary,
whi ch
is part of this ROD.
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After the close of the Novenber-Decenber 1994 public comment period, Alternative 5 was
added for consideration, nmaking a total of five renmedial alternatives given further

consi deration subsequent to the Feasibility Study. This additional alternative includes
bi ot reat ment of contani nated groundwater

Because of the addition of a fifth renmedial alternative for consideration, the public

peri od was opened for thirty days, beginning March 14, 1995, and ending April 12, 1995,

to provide the public with an opportunity to comment on this added alternative prior to
i ssuance of the final Record of Decision. A notice was placed in the South Dade News
Leader on Tuesday, March 14, 1995. No coments were received during this additiona
public comrent period.

This record of decision docunment presents the selected renedial action for OU-1 at
Honmest ead Air Reserve Base, chosen in accordance with CERCLA, as anmended by SARA

and, to the extent practicable, the NCP. The decision on the selected renmedy for this
base on the administrative record.

2.5 SCOPE AND ROLE OF RESPONSI BLE ACTI ON

Currently, many areas within the boundari es of Honestead ARB are under investigation as
part of the designated NPL status of the Base. Each of the nine CERCLA investigation

has been designated as an individual Operable Unit (OU).
The U.S. Air Force with concurrence fromthe state of Florida and the USEPA, has el ected

define OQU-1 as the Fire Protection Training Area No. 2. The renedial actions planned at
each of the OUs at Homestead ARB are, to the extent practicable, independent of each

Thi s response action addresses the soil and groundwater contamination identified at OU
For hypothetical future adult and child residents, both ingestion of contam nated soi

groundwat er pose a risk above the target risk range considered protective of human

heal t h by

di oxi de,

site in

USEPA and FDEP. The total site risks for Site FT-5/QU-1 were estimated above t he USEPA
and FDEP heal t h-based | evel s of concern for both current and future | and use scenari os.

2.6 SUMMARY OF SI TE CHARACTERI STI CS

Fire protection training activities were conducted at Site FT-5/0U-1 from 1955 to 1972.
variety of materials were burned at the site including JP-4, aviation gas, various
contanmi nated fuels, and waste |iquids from base shops. The area was not equipped with a

liner or residual fuel collection system Extinguishing agents included water, carbon

aqueous filmform ng foam and protein foam After training activities ceased at the



1972, construction debris was di sposed of by dunping and spreading it over the site. A

mound of debris, approximately 6 feet high, presently covers an area 600 feet by 400
feet in

the southern portion of the site.

The foll owi ng subsections summarize the nature and extent of the contam nation
identified at

Site Ft-5/0U-1 during investigations conducted from 1988 t hrough 1993. The
i nvestigations
in 1991 and 1993 were conducted in accordance with the approved Facility Renedia
I nvestigation Work Plan (G&M, 1991. It should be noted that soil sanples collected at
Site
FT-5/0OU-1 can be divided into three categories: soil/weathered |inmestone, |inestone
bedrock, and fill.

2.6.1 Nat ure and Extent of Contam nation

Renedi al investigations have been perforned at Site FT-5/0U-1 to evaluate the nature and
extent of contamination in 1991 and 1993. A detailed evaluation of the nature and
ext ent of
contanmination is presented in the Rl report addendum prepared by G&M in 1994. In
gener al
the results of the sanpling and analysis reveal that contam nation in surficia
soi | / weat her ed
rock sanples appears to be confined to the area of the fill and the imediate vicinity
of
monitoring well FPTA2-MW 1. PAH groundwater contam nants appears to be confined to the
elevated fill while BTEX contanination appears to be in the vicinity of nonitoring wel
FPTA2- MM. Low | evel s of sone constituents were observed in sedi nent and surface water
sanpl es, but non at concentrations above regulatory limts or at levels of human health
concern.

2.6.2 Previ ous Field Investigations

Five field investigations have been perforned to date at Site FT-5. The earliest
i nvestigation
was perfornmed in 1984 by SAIC. One groundwater sanple was coll ected and anal yzed for
oil and grease, TOX, and TOC. The results of that field investigation recommended
further
i nvestigations. Additional investigations were conducted in 1988, 1989, 1991, and 1993.

Si x groundwat er sanples and five surface water and sedi nent sanples were collected in

1988 and anal yzed for VOCs, BNAs, BOD, TRPH, and |lead. N neteen soil and seventeen

groundwat er sanples were collected in 1989 and anal yzed for VOC, BNAs, total C8-C20

hydrocarbons and total |ead. Four surface soil and 11 groundwater sanples were
col l ected

in 1991. The surface soil sanples were analyzed for VOCs, BNAs, and nmetals. The

groundwat er sanpl es were analyzed for VOCs, BNAs, TRPH, and netals. Finally, 11

surface soil, six groundwater, and five sediment and surface water sanples were
collected in

1993. Al the sanples were anal yzed for VOCs, BNAs, OC pesticides, netals, and cyani de.



In addition, groundwater sanples were anal yzed for TDS, sedi nent sanples were anal yzed
for TOC and acid volatile sulfide, and surface water sanples were analyzed for hardness.

2.6.2.1. Background Soil and Groundwater. This section discusses the background
data that were obtained by G&M during the 1991 field investigation. This section also
di scusses the general groundwater quality of the Biscayne Aquifer as well as the

backgr ound

water quality beneath Site FT-5/0U- 1. Because there are no chem cal -specific ARARs for
soils, cleanup objectives are generally established by conparing the existing site

condi tions

occur

to an established "background". This is especially inportant for netals, which can
naturally in high concentrations and over |arge areas.

Background | evel s for Homestead ARB soils at 0 to 2 ft bls, were based on soil sanples
col |l ected as background at four CERCLA sites and one RCRA site and are summarized in
Table 2-6. Also presented in Table 2-6 are the common range of inorganic constituents
found in soils in the eastern U. S., and typical values of both organic and inorganic
constituents found in soils in the eastern U S., and typical values of both organic and
i norgani c constituents found i n uncontam nated soils.

Low | evel s of sone pesticides have been found at several Honestead ARB sites.

Pesti ci des

are not consi dered probable contam nants of site-specific activities at the fire

trai ning areas.

( Radel

Aqui f er

Site

The

Past use of the Base as a crop dusting facility may explain the ubiquitous presence of
pesticides. Pesticides were analyzed for at OU-1, but were bel ow health-based | evels.

The groundwater in the Biscayne Aquifer has been characterized in a nunber of studies.
Anal ytical results fromwater sanples collected fromwater supply wells, canal water

and Katz, 1991), the East Everglades (Waller, 1982), and fromthe Dade County Landfil
(McKenzie, 1983) indicate that all waters are cal cium bicarbonate in character. The
groundwater is typically classified as "hard", but otherwise is of generally acceptable
chemical quality. Dissolved iron concentrations are naturally high in the Biscayne

and comonly exceed the Florida secondary drinking water regul ations. General mneral
trace netal, and major water quality indicators are summarized in Table 2-7. Saline
groundwater is found in an area paralleling the coast and extends beneath the Base and

FT-5 (Kl ein and Waller, 1985).

2.6.2.2 Volatile Oganic Conpounds. Ethylbenzene and xyl enes were detected at | ow
concentrations (less than 0.1 ng/kg) in one 1989 surface soil sanple. 1|In 1991, |ow
concentrations of six VOCs were detected in all four surface soil sanples collected.

conmpounds detected were nethylene chloride, acetone, 2-butanone, tetrachl oroethene,
chl orobenzene, and ethyl benzene. All VOC concentrations detected were bel ow 1 ng/ kg
with the exception of ethylbenzene. Ethylbenzene was detected at 16 ng/kg in



CONCENTRATI ONS

Aver age
Typi cal Val ues

Car bonat e
Uncont am nat ed Conmon

Conmpound Conposition

Soi | s(b) Range( c) Aver age(c)

Hem (1989)
(mg/ kg) (mg/ kg) (mg/ kg)

Vol atil e Organic Conmpounds (ag/kg)
Acet one
Chl or obenzene
Met hyl ene Chl ori de

Total PAHs (am/ kQ)
- 1.3 forest (d)

- 1.01 rura
- 5.8 urban
336 road dust

Base/ Neutral and Acid Extractable Organic Conpounds (ag/kg/ dw)
Acenapht hene
Benzo( a) ant hracene
Benzo(a) pyrene
Benzo(b) fl uorant hene
Benzo(g, h,i)peryl ene
Benzo( k) fl uorant hene
bi s(2- Et hyl hexyl ) pht hal ate
Chrysene
Di benzof ur an
Fl uor ant hene
Fl uor ene
2- Met hyl napht hal ene
Napht hal ene
Phenant hr ene
Pyrene
1, 2- Di chl or obenzene
1, 4- Di chl or obenzene

Total Phthal ates (ag/kg)

Met al s ( g/ kg)
Al um num 8,970
700->10, 000 57000
Ant i nony -
0 - 30 2 - 10(e) -(e, f)

TABLE 2-6

BACKGROUND SO L

Honest ead ARB

Backgr ound for

Soi | (a)

0-2 ft bls

119. 2
3.8

738. 55 0.01
0.01

0. 06

ND
67
66
69
44
66

100
79
ND

52. 4
ND
84
50
50

49. 15
ND
ND

126

2,400

<28 - 30



Arsenic 1.8 1.6
0 - 30 <0.1 - 73 7.4

Bari um 30 42.9
0 - 500 10 - 1,500 420

Beryllium - <2.8 - 2.9
0-5 <1 -7 0. 85

Cadmi um 0. 048 <2.8 - 3.0
0-1 0.01 - 0.1(e) 0. 06(e)

Cal ci um 272, 000 345, 000
10 - 28,000 630

Chrom um >0.1 11.5
0 - 100 1 - 1,000 52

Cobal t 0.12 <1.1 - 1.2
7 <0.3 - 70 9.2

Copper 4.4 <2.7 - 3.0
30 <1 - 700 22

Iron 8, 190 1, 650
10 - 10, 000 2,500

Lead 16 4.05
0 - 500 <10- 300 17

Magnesi um 45, 300 1, 050
0 - 500 5 - 5,000 460

Manganese 842 23
0 - 500 <2 - 7,000 640

Mer cury 0. 046 0.014
0-1 <0.01 - 3.4 0.12

Ni ckel 13 <4.5 - 4.7
15 <5 - 700 18

Pot assi um 2,390 <110 - 120
5 - 3,700 -(f)

Sel eni um - <5.6 - 5.7
0-1 <0.01 - 3.9 0. 45

Silver - <1.1 - 1.2
0. 15 0.01 - 5.0(e) 0. 05(e)

Sodi um 398 555
<500 - 50, 000 7,800

Thal I'i um - <1.1 - 5.6
2.2 - 23 8.6

Vanadi um 13 <5.7 - 5.9
0 - 100 <7 - 300 66

Zi nc 16 20
60 <5-2,900 52

(a) Source: Based on 5 background sanples as reported in Geraghty & M1l er
(b) Source: Gas Research Institute,

(c) U S. Ceological Survey Professional Paper 1270, El enment Concentration in Soils and
Ot her Surficial Material of the Conterm nous
United States Page 4, Table 1 (unless indicated otherw se).
(d) Source: Menzie, et al, 1992.
(e) Data for these netals were included in the USGS Paper
obt ai ned from the USEPA
O fice of Solid Waste and Energency Response, Hazardous Waste Land Treatnent, SW
874, April 1983, Page 273, Table 6.45.
(f) Average not established.

Concentrations were



QUALI TY

RESERVE BASE

5
Par anet er
Wat er a
Site FT-5d,f
West Back
St udyb
Range
Range
(Concentrations
liter)
Al um num
- Oe
<200 - 6, 100
Ant i nony
<50
Arsenic
- 0
<10 - 12.1
Bari um
5 - 100 0
<10 - 50.8
Beryllium
<0.5
Cadm um
- 0
<5.0
Chrom um
1 - 40 1
<50 to <1, 000
Cobal t
<10
Copper
1- 80

East Studyb

ground Wl

Range

in mcrograns per

- 70

- 100

0 - 20

TABLE 2-

GENERAL WATER

HOMVESTEAD Al R

SI TE FT-
Supply Wellsa Cana
Site FT-5d,f
I nvestigation Wells
Range Medi an
Range H 11
Medi an
- 1, 500
- <50
-7 26
24 BDL - 300 36
- 110
- <0.5
-9 <5.0
1.0 BDL - 90 3
10 - 20 <2, 000
- <10
0.7 BDL - 31 3
0- 2 <25



<25

Lead
3 BDL - 604
- 72 0
10
<5.0 - 34
Mer cury
<0. 20
Ni ckel
<40
Sel eni um
<10 to <50
Silver
- 0
<10
Thal |'i um
<10
Vanadi um
<10 - 19
Zi nc
- 10
<20 - 490
(Concentrations
liter)
Cal ci um
74 - 100
89 - 1,200
Magnesi um
2.9 - 32
1.6 - 4.5
Manganese
0.001 - 0.041
<0.010 - 0.05
I ron
0.004 - 1.24
<0.05 - 2.6
Pot assi um
1.6 - 6.6
<1.0 - 6.1
Sodi um
23 - 120
8.3 - 32.9
Bi car bonat e
224 - 415
Chl ori de
36 5.0 - 980
36 - 190

120 -

o !
AN

.5

in mlligrans per
93 - 130
10 - 26
10 - 20
0.75 - 5.0
6.2 - 16
54 - 220
210 -

284

78
450

92
72 -

® w
N

0.014

0.1

0.312

0.4

1.8
0.2

22
8.6

272

230 -

15

84

9.

1

4

27
0.
0
BDL -
0.3
BDL -
1.6
0.23 -
5
2.8
3
66
40

90

53

0. 150

21

16

530

610

0. 46
<400
<250
<10
<50
87
57
84
91 - 6,300
8.8
1.7 - 16
0. 006
0.16
0.10
0.017
2.5
1.4 - 2.9
44
6.3 - 21
276



Sul fate 17 0.1 - 160 14
4.3 - 5.3 58 - 99 2.1 - 14 -
Nitrate 0.13 <0.04 - 32 0. 04
0.01 - 0.19 0.00 - 0.05 0.0 - 0.76 -
pH 7.13 6.35 - 7.80 7.62
7.27 - 7.85 7.1 - 7.4 6.7 - 8.0 -
TDS 350 111 - 2,130 422
323 - 818 629 - 846 236 - 288 -
TCC 14 0.8 - 74 21
5.0 - 0 - 13 0 - 83 -
a - Radell and Katz, 1991 d - Ceraghty & MIler, 1993a
b - Waller, 1982 e - Conpounds not detected in
this study were reported as zero
c - MKenzie f - Insufficient data for ion

bal ance verification

t he

was
per

1).

state

From GCeraghty & MIler, 1993a

FPTA2- SL-10. Low concentrations of six VOCs were detected in 10 of the 11 surface soi
sanpl es collected in 1993 (Table 2-8). The VOC conpounds detected are commnly used as
sol vents or degreasers and may have been di sposed of at Site FT-5; however, severa
oxygenated VOCs are al so common | aboratory contaminants. Detections of 2-butanone,

nmet hyl ene chl oride, and acetone (detected at low levels in 10 of the 11 sanples) may be
result of |aboratory contam nation.

No VOCs were detected in the six groundwater sanples collected in 1988.
detected in four

VOCs wer e
of the 17 groundwater sanples collected in 1989 (Figure 2-1). Benzene

detected in three of the sanples at concentrations ranging from8.7 to 212 m crograns

liter

(ag/L). VOCs were detected in two of the 11 sanples collected in 1991 (Figure 2-

Benzene was detected in one of the 1991 sanples at a concentration of 2.6 ag/L.

VOCs were detected in one of the six groundwater sanples collected in 1993 (Figure 2-1,
Tabl e 2-9). Benzene was detected in FPTA-MM1 at a concentration of 2 ag/L and its
dupl i cate sanple FPTA-MA®001 at a concentration of 1 ag/L. This is above and at the

maxi mum cont am nant |level (MCL) of 1 ag/L. However, this well contained benzene
concentrations of 2.6 ag/L in 1991 and 72 ag/L, in 1989. The overall benzene, tol uene,
et hyl benzene, and xyl enes (BTEX) concentration detected in FPTA2- MM and

FPTA2- MM001 (2 and 1 ag/L) in 1993 are approximately 5 and 10 tines | ower than the
concentration of BTEX detected in 1991 (10.9 ag/L) and approximtely 50 tines | ower than



the concentration of BTEX detected in 1989 (102 ag/L). The decrease in BTEX in the
groundwater at Site FT-5/0U- 1 suggests that the BTEX is attenuating naturally, possibly
from bi odegradati on (G& 1993a).

VOCs were not detected in the 1988 sedi nent or surface water sanples. VOCs were al so

not
detected in the 1993 sedi nent sanples. Low concentrations (<10 ag/L) of four VOCs
(bronodi chl oromet hane, 2-butanone, nethylene chloride, and 1,1, 1-trichloroethane) were
detected in the 1993 surface water sanples (Table 2-10). Al the VOCs detected in the
sanpl es were at concentrations between the instrument detection Iimt and the practica
quantitation limt: and 2-butanone and nethyl ene chloride are probably | aboratory
cont am nants.
2.6.2.3 Total Recoverabl e Petrol eum Hydrocar bons/ C8-C20. Petrol eum hydrocarbons in
the C8-C20 range were detected in two of the 1989 surface soil sanples at concentrations
of
114 nmg/ kg and 2,900 ng/kg. Soil sanples collected during the 1988, 1991, and 1993
i nvestigati ons were not anal yzed for C8-C20 hydrocarbons.
<| MG SRC 0495250D>
TABLE 2-8
SUM
MARY OF CONSTI TUENTS DI RECTED IN SO L SAMPLES COLLECTED
I'N

1993 AT SITE FT-5, FIRE PROTECTI ON TRAI Nl NG AREA NO. 2
HOMESTEAD Al R FORCE BASE, FLORI DA

(Page 1 of 6)

&M | . D. FPTA2- SL- 0013 FPTA2- SL- 9013 FPTA2- SL- 0014
FPTA2- SL- 0015
Aver age Carbonate

Honest ead AFB Savannah |.D. 40688-7 40688-12
40688- 8 40688-9
Conposition

Background/ b Dat e Sanpl ed 2/ 4/ 93 2/ 4/ 93
2/ 4/ 93 2/ 4/ 93

Par amet er
Hem (1989) Aver age Range
% Sol i ds 80 80
88 85

Vol atil e Organic Conpounds (ag/ kg dw)
Met hyl ene Chl ori de 4
4.0<12 (2,100) u < 1, 600



(320)

8.3-230.0
2,300

<12- <24
(1, 200)

<6.1-<12
1, 400

<6.1-<12
1, 400

3.8-<12
1, 400

<6.1-<12
1, 400

J 340
Acet one
J* 2,900

2- But anone

J* (1, 200)
Br onodi chl or onet hane

uJ < 1, 500
Benzene

uJ < 1, 500
Chl or benzene

uJ < 1, 500
Xyl enes

uJ < 1, 500

Base/ Neutral and
Aci d Extractabl e Conpounds (ag/ kg dw)
3- Met hyl phenol / 4- Met hyl phenol (m, p- Cresol )

NA- NA
11, 000

50- <400
27,000

84- <400
20, 000

<390- <400
11, 000

(25)
Naphut hal ene

670
2- Met hyl napht hal ene

<2, 000-<2, 000

28, 000

<390- <400
31, 000

<390- <400
32,000

<390- <400
49, 000

<2, 000-<2. 000

28, 000

50- <400
410, 000

<390- <400

630
Acenapht hyl ene
(92)
3-Nitroaniline
< 940
Acenapht hene
1,700
Di benzof ur an
1, 600
Fl uor ene
1, 800
Pent achl or opheno
< 940
Phenant hr ene
O 19, 000

Ant hr acene

J

N

<

N

N

N

N

12, 000

6, 200

6, 200

6, 200

6, 200

6, 200

12, 000

16, 000

28, 000

12, 000

31, 000

12, 000

12, 000

12, 000

31, 000

(4, 700)

(1, 200)

uJ

5,700

1, 600

(160)

1, 600

1, 600

1, 600

12, 000

14, 000

27,000

12, 000

31, 000

12, 000

12, 000

12, 000

31, 000

(3, 100)

(790)

119. 2

ND

ND

ND

3.8

ND

50

84

ND

ND

ND

ND

ND

ND

50

ND



140, 000

NA- NA
66, 000

<390- <400
11, 000

7.8-97
440, 000

6.3-92
320, 000

16- <390
11, 000

67- <400
190, 000

79- <400
210, 000

69- <400
210, 000

66- <400
80, 000

66- <400
150, 000

45- <400
37,000

17- <400
17,000

44- <400
41, 000

TABLE 2-8

O 5, 900
Car bazol e

J 2,600
Di - n-butyl pht hal at e

< 390
Fl uor ant hene

O 24,000
Pyrene
O 21, 000

But yl benzl ypht hal ate

< 390
Benzo( a) ant hracene

O 14, 000
Chrysene
O 13, 000

Benzo(b) fl uorant hene

O 20, 000
Benzo( k) fl uorant hene

O 6, 500
Benzo(a) pyrene

O 13, 000
I ndeno(1, 2, 3-cd) pyrene

7,900
Di benz(a, h) ant hracene

1, 300
Benzo(g, h,i)peryl ene

7,200

O
12, 000
(120)
(4, 400)
O
(3, 600)
O
< 12, 000
(1, 700)
O
(1, 700)
O
(1, 400)
O
(1, 200)
O
(1, 400)
O
(680)
< 12, 000
(360)
O

MARY OF CONSTI TUENTS DI RECTED IN SO L SAMPLES COLLECTED

1993 AT SITE FT-5, FIRE PROTECTI ON TRAI NI NG AREA NO. 2

HOMVESTEAD Al R FORCE BASE, FLORI DA

(Page 2 of 6)

12, 000

12, 000

(2, 900)

(2, 500)

12, 000

(1, 300)

(1, 600)

(860)

(1, 200)

(910)

(630)

12, 000

(640)

ND

52.4

49. 15

16

67

79

69

66

66

45

17

44

SUM



&M | . D.
FPTA2- SL- 0015

FPTA2- SL- 0013

FPTA2- SL-9013

Honest ead AFB Savannah 1. D. 40
40688- 8 40688-9
Background/ b Dat e Sanpl ed 2/
2/ 4/ 93 2/ 4/ 93
Par anet er
Range % Sol i ds 80
88 85
Organochl ori ne Pestici des/ PCBs (ag/ kg dw)
Hept achl or Epoxi de
<4.7-<5.8 < 11
200 J < 100
4, 4' - DDE
<4.7-<5.8 24
370 < 190
4, 4' - DDD
<4.7-<5.8 270
Metal s (ng/ kg dw)
Al um num
2,100-2, 700 836
1, 140 1, 570
Arsenic
<1.1-1.6 < 2.5 uJ
2.3 uJ 3.3
Bari um
5. 8-(80) < 2.5
(4.1) 6.0 J
Cal ci um
320, 000- 370, 000 333, 000
260, 000 296, 000
Chrom um
11-12 6.7
7.5 9.5
Copper
<2.7-<3.0 < 6.3
5.7 < 5.9
I ron
1, 500- 1, 800 555
1, 330 1, 210
Lead
1.9-6.2 22.8
36.4 20.3
Magnesi um
1, 000-1, 100 (940)
(860) (982)
Manganese
21-25 11.5
17.2 27.4

FPTA2- SL- 0014

Aver age Carbonate

688-7 40688- 12
Conposition
4/ 93 2/ 4/ 93
Hem (1989) Aver age
80
ND ND
21
ND ND
(34)
ND ND
340
8,970 2,400
433
1.8 1.6
< 2.5
30.0 42.9
< 5.0
272,000 345, 000
318, 000
7.1 11.5
4.5
4.4 ND
< 6.2
8, 190 1, 650
342
16.0 4.1
20.0
45, 300 1, 050
(933)
842.0 23.0
10.1



Silver 0.19

<l.1.-<1.2 < 2.5 < 2.5
2.3 < 2.3

Sodi um 393
530- 580 (773) (790)
(472) (538)

Vanadi um 13
<5.7-<5.9 (2.6) < 2.5
(4.5) (4.9)

Zi nc 16
<12-20 6.2 < 5
19.3

Cyani de (ng/ kg dw) ND

NA < 1.3 < 1.3
< 1.2
TABLE 2-8

MARY OF CONSTI TUENTS DI RECTED IN SO L SAMPLES COLLECTED
1993 AT SITE FT-5, FIRE PROTECTI ON TRAI Nl NG AREA NO. 2
HOMVESTEAD Al R FORCE BASE, FLORI DA

(Page 3 of 6)

&M | . D. FPTA2- SL- 0016 FPTA2- SL- 0017 FPTA2- SL- 0018

FPTA2- SL- 0019

Aver age Carbonate

Honest ead AFB Savannah |.D. 40688- 10
40688- 13 40688- 14
Conposition

Background/ b Dat e Sanpl ed 2/ 4/ 93
2/ 4/ 93 2/ 4/ 93

Par amet er
Hem (1989) Aver age Range
% Sol i ds 89 88
83 83

Vol atil e Organic Conpounds (ag/ kg dw)
Met hyl ene Chl ori de

4.0-<12 < (250) J0O < 11
(430) U (380) U

Acet one
8.3-230.0 < 1, 400 200
6, 400 3,500

2- But anone
<12-<24 < 1, 400 < 11

ND

555

ND

20

40688-11

2/ 4/ 93

119. 2

ND

1

8.

1

2

SUM



1, 500 <

Br onodi chl or onet hane

<6.1-<12

1, 500 <
Benzene

<6.1-<12

1, 500 <
Chl or benzene

3.8-<12

1, 500 <
Xyl enes

<6.1-<12

1, 500 <

Base/ Neutral and

1, 500
< 1, 400
1, 500
(210) JO
1, 500
< 1, 400
1, 500
7,000 JO
1, 500

Aci d Extractabl e Conpounds (ag/ kg dw)
3- Met hyl phenol / 4- Met hyl phenol (m, p- Cresol)

NA- NA < 11, 000
< 400

Naphut hal ene
50- <400 64, 000 O
(78) < 400

2- Met hyl napht hal ene
84- <400 30, 000
(37) < 400

Acenapht hyl ene
<390- <400 (1, 100)
(13) < 400

3-Nitroaniline
<2, 000-<2, 000 < 28, 000
960 < 960

Acenapht hene
<390- <400 32,000
(100) < 400

Di benzof uran
<390- <400 36, 000
(70) < 400

Fl uor ene
<390- <400 42, 000
(77) < 400

Pent achl or opheno
<2, 000-<2, 000 (21, 000)
960 < 960

Phenant hr ene
50- <400 310, 000 O
1,100 (30)

Ant hr acene
<390- <400 85, 000
(130) (6)

Car bazol e
NA- NA 43,000
(250) < 400

Di - n-butyl pht hal at e
<390- <400 < 11, 000

O

11

11

(4)

11

370

(37)

(35)

(36)

< 910

(60)

(53)

(73)

< 910

990

(250)

(200)

370

ND

ND

3.8

ND

50

84

ND

ND

ND

ND

ND

ND

50

ND

ND

400



400 < 400

Fl uor ant hene 52.4
7.8-97 280, 000 O 1, 500
1, 800 (59)

Pyrene 49. 15
6. 3-92 200, 000 O 2,600
1, 600 (44)

But yl benzl ypht hal ate 16
16- <390 < 11, 000 (45)
(44) (8)

Benzo( a) ant hracene 67
67- <400 110, 000 O 1, 300
1, 100 < 400

Chrysene 79
79- <400 100, 000 O 930
1, 300 < 400

Benzo(b) fl uorant hene 69
69- <400 85, 000 2,300
1, 700 < 400

Benzo( k) fl uorant hene 66
66- <400 24,000 (230)
530 < 400

Benzo(a) pyrene 66
66- <400 55, 000 1, 000
1, 100 < 400

I ndeno(1, 2, 3-cd) pyrene 45
45- <400 35, 000 1, 200
770 < 400

Di benz(a, h) ant hracene 17
17- <400 8, 500 (260)
(210) < 400

Benzo(g, h,i)peryl ene 44
44- <400 29, 000 1, 200
740 < 400

TABLE 2-8

MARY OF CONSTI TUENTS DI RECTED IN SO L SAMPLES COLLECTED
1993 AT SITE FT-5, FIRE PROTECTI ON TRAI Nl NG AREA NO. 2
HOMVESTEAD Al R FORCE BASE, FLORI DA

(Page 4 of 6)

&M | . D. FPTA2- SL- 0016 FPTA2- SL- 0017 FPTA2- SL- 0018
FPTA2- SL- 0019

Aver age Carbonate
Homest ead AFB Savannah | . D. 40688- 10 40688-11

SUM



40688- 13 40688- 14
Background/ b Dat e Sanpl ed
2/ 4/ 93 2/ 4/ 93
Par amet er
Range % Sol i ds 89
83 83
Organochl ori ne Pestici des/ PCBs (ag/ kg dw)
Hept achl or Epoxi de
<4.7-<5.8 260
2 < 2
4, 4' - DDE
<4.7-<5.8 < 370
4 < 4
4, 4' - DDD
<4.7-<5.8 < 370
4 < 4
Metal s (ng/ kg dw)
Al um num
2,100-2, 700 1, 440
1, 600 2,680
Arsenic
<1.1-1.6 2.3
2.4 uJ 4.5
Bari um
5.8-80 < 2.2
< 2.4
Cal ci um
320, 000- 370, 000 260, 000
284, 000 297, 000
Chrom um
1-12 12.1
11.5
Copper
<2.7-<3.0 6.6
6.0 < 6.0
Iron
1, 500- 1, 800 766
1, 320 2,220
Lead
1.9-6.2 110
12.1 23.6
Magnesi um
1, 000-1, 100 (913)
(987) (907)
Manganese
21-25 20.3
34.2 46. 1
Silver
<1.1-<1.2 < 2.2
2.4 < 2.4
Sodi um
530- 580 (331)

Conposition

2/ 4/ 93

Hem (1989)
88

ND

ND

ND

8,970
1, 140

1.8
2.3

30.0
(13.

272,000
342, 000
7.2

4.4
15. 6

8,190
2,990

16.0
33.2

45, 300
(980)

842.0
24. 4

393
(651)

2/ 4/ 93

Aver age

ND

ND

ND

2,400

1.6

42.9

345, 000

11.5

ND

1, 650

1, 050

23.0

ND

555

.4

. 8



(493) (602)
Vanadi um 13 ND
<5.7-<5.9 (8.5) (3.4)
(4.2) (5.3)
Zi nc 16 20
<12-20 11.6 24. 4
98.1 22.9
Cyani de (ng/ kg dw) ND NA
NA .1 1.1 < 1.2
< 1.2
TABLE 2-8
SUM
MARY OF CONSTI TUENTS DI RECTED IN SO L SAVMPLES COLLECTED
IN

1993 AT SITE FT-5, FIRE PROTECTI ON TRAI Nl NG AREA NO. 2

HOMVESTEAD Al R FORCE BASE, FLORI DA

(Page 5 of 6)

&M | . D. FPTA2- SL- 0020
FPTA2- SL- 0023

FPTA2- SL- 0021

FPTA2- SL- 0022

Aver age Carbonate

Honest ead AFB Savannah 1. D. 40688- 15 40688- 16
40688- 17 40688- 18
Conposition
Background/ b Dat e Sanpl ed 2/ 4/ 93 2/ 4/ 93
2/ 4/ 93 2/ 4/ 93
Par anet er
Hem (1989) Aver age
% Sol i ds 85 87
83 89
Vol atil e Organic Conpounds (ag/ kg dw)

Met hyl ene Chl ori de 4
4.0-<12 (390) 11
(430) U (180)

Acet one 119.2
8.3-230.0 2,200 190 J
3,800 2,900

2- But anone ND
<12-<24 1, 500 11 <
1, 500 < 1, 400

Br omodi chl or onet hane ND
<61.-<12 1, 500 11 <
1, 500 < 1, 400

Benzene

ND



<6.1-<12
1, 500 < 1, 400
Chl or benzene

3.8-<12

1,500 < 1, 400
Xyl enes

<6. 1-<12

1,500 < 1, 400

Base/ Neutral and

1, 500

1, 500

1, 500

Aci d Extractabl e Conpounds (ag/ kg dw)

3- Met hyl phenol / 4- Met hyl phenol (m , p- Cresol)

NA- NA
< 11, 000
Naphut hal ene
50- <400
(670)
2- Met hyl napht hal ene
84- <400
(530)
Acenapht hyl ene
<390- <400
400 (3,000)
3-Nitroaniline
<2, 000-<2, 000

960 < 28, 000
Acenapht hene

<390- <400

400 (8, 700)
Di benzof ur an

<390- <400

400 (9, 400)
Fl uor ene

<390- <400

(43) (10, 000)

Pent achl or opheno

<2, 000-<2, 000

960 16, 000
Phenant hr ene

50- <400

260, 000 O
Ant hr acene

<390- <400

430 77,000
Car bazol e

NA- NA

58, 000 O
Di - n-butyl pht hal at e

<390- <400

400 < 11, 000
Fl uor ant hene

7.8-97

360, 000 O

Pyrene

<

390

(11)

390

390

< 940

(96)

(64)

(83)

< 940

1, 300

(330)

(380) J

390

1, 600

11

11

11

380 R

380

380

(6) J0

920

380

380

380

920 R

(120)

(18)

(33)

380

410

3.8

ND

N

400

50
< 400

84

< 400

ND

ND

ND

ND

ND

ND

50

1, 200

ND

(210)

ND

52.4

3, 000

49. 15



6.3-92
250, 000 O
But yl benzl ypht hal ate
16- <390 <
< 11, 000
Benzo( a) ant hracene
67- <400
2,000 160, 000
Chrysene
19- <400
1, 900 160, 000
Benzo(b) fl uorant hene
69- <400
2,000 140, 000
Benzo( k) fl uorant hene
66- <400
28, 000
Benzo(a) pyrene
66- <400
1, 400 100, 000
I ndeno(1, 2, 3-cd) pyrene
45- <400
64, 000 O
Di benz(a, h) ant hracene
17- <400
(220) 13, 000
Benzo(g, h,i)peryl ene
44- <400
37,000
TABLE 2-8

1, 200

390

750

650

560

450

440

(260)

(63)

(270)

MARY OF CONSTI TUENTS DI RECTED IN SO L SAMPLES COLLECTED

1993 AT SITE FT-5, FIRE PROTECTI ON TRAI Nl NG AREA NO. 2

HOMVESTEAD Al R FORCE BASE, FLORI DA

(Page 6 of 6)

&M | . D. FPTA2- SL- 0020
FPTA2- SL- 0023
Honest ead AFB Savannah |.D.
40688-17 40688-18
Background/ b Dat e Sanpl ed
2/ 4/ 93 2/ 4/ 93

Par amet er

FPTA2- SL- 0021

Aver age Carbonate

40688-

Conposition

2/ 4/ 93

(310)

(96)

(260)

(330)

(130)

(190)

(140)

(38)

(130)

JO

FPTA2- SL- 0022

15

Hem (1989)

40688-

2/ 4/ 93

2,700
16
< 400
67
79
69
66
670
66
45
760
17
44
620
SUM
I'N
12
Aver age



85

2

3.9

3.9

580

2.3

339, 000

73.3

5.9

532

94.1

(793)

2.3

(760)

(2.4)

Range % Sol i ds
83 89
Organochl ori ne Pestici des/ PCBs (ag/ kg dw)
Hept achl or Epoxi de
<4.7-<5.8 <
2 < 96
4, 4' - DDE
<4.7-<5.8 <
4 < 190
4, 4' - DDD
<4.7-<5.8 <
4 < 190
Metal s (ng/ kg dw)
Al um num
2,100-2, 700
2,100 1, 260
Arsenic
<1.1-1.6 <
2.4 2.2 uJ
Bari um
5.8-80 <
2.4 (2.8)
Cal ci um
320, 000- 370, 000
329, 000 272, 000
Chrom um
11-12
10.1 7.0
Copper
<2.7-<3.0 <
6.0 5.6
I ron
1, 500- 1, 800
1, 640 860
Lead
1.9-6.2
7.4 16.6
Magnesi um
1, 000-1, 100
(864) 978 J
Manganese
21-25
80.4 26.5
Silver
<1.1-<1.2 <
2.4 < 2.2
Sodi um
530- 580
(359) (392)
Vanadi um
<5.7-<5.9
(4.6) (3.7)

Zi nc

8

ND

ND

ND

8,970

1.8

30.0

(4.

272,000

4.4

8,190

16.0

7.

45, 300
(

842.0
16

0.19
393
(4

13

16

7

3.8

3.8

2,540

2.5

2)

305, 000

.7

5.7

1,420

1, 070)

.9

2.3

07)

(5)

ND

ND

ND

2,400

1.6

42.9

345, 000

11.5

ND

1, 650

1, 050

23.0

ND

555

ND

20



12-20 12. 6 11.5
6.4 8
Cyani de (ng/ kg dw) ND NA
NA < 1.2 < 1.1 < 1.2
< 1.1
Not es:
ag/ kg m crograns per kil ogram
ng/ kg mlligranms per kil ogram
< Anal yte was not detected at or above the indicated concentration
J Positive result has been classified as qualitative due to deficiencies in one or
nore quality control neasures.
) Result is greater than instrument detection linmt but |ess than practica
quantitation limt.
uJ Anal yte was not detected or has been classified as undetected, with further
classification as qualitative.
U Cl assified as undetect ed.
R Cl assified as unusable due to deficiencies in quality control neasures.
O Result fromreanalysis of this sanple
[1] Concentration exceeded Honmest ead AFB average background concentration
TABLE 2-
9
SUMMARY OF CONSTI TUENTS DETECTED | N GROUNDWATER
SAMPLES COLLECTED I N 1993 AT
SITE FT-5, FI RE PROTECTI ON TRAI NI NG AREA NO. 2
Honestead Air Reserve Base, Florida
(Page 1 of 3)
Par anet er Fl ori da FAC
EPA EPA &M | . D. HS- 11 FPTA2- MV 1
FPTA2- MV FPTA2-
Ground- 17-770
Dri nki ng Maxi mum Savannah 1. D. 40763-1 40806- 2
9001 MA2
wat er Fl ori da
Wat er Cont ani nant Dat e Sanpl ed 2/ 9/ 93 2/ 10/ 93
40- 806- 4 40763- 2
Gui dance
St andar ds Level Goal
2/ 10/ 93 2/ 10/ 93

Concentrations



VOLATI LE ORGANI C COVPOUNDS (ag/ L) :

Benzene 1k 1b
5e NS < 10 (2)
(1) J < 10

Chl or benzene 10 NS
NS NS < 10 (4)
(3) J < 10

Met hyl ene Chl ori de 5 NS
NS NS (1) Uu < 10
< 10 U < 10
J

SEM VOLATI LE ORGANI C COMPOUNDS (am/ L) :

2- Met hyl napht hal ene NS d
NS NS < 10 < (0.7)
(1) < 10

3- Met hyl phenol / 4- Met hyl phenol (m, p- Cresol ) NS NS
NS NS < 10 < 10
(1) < 10

Acenapht hene 20 c
NS NS < 10 < 10
< 10 < 10

Acenapht hyl ene 10 c
NS NS < 10 < 10
< 10 < 10

Ant hr acene 10 c
NS NS < 10 < 10
< 10 < 10

bi s(2- Et hyl hexyl ) pht hal ate 14 NS
4] ol < 10 (0.9)
(1) U (0.9) u

But yl benzl ypht hal ate 1400 NS
100f 100f < 10 (0.2)
(0. 4) U < 10

Car bazol e NS NS
NS NS < 10 < 10
< 10 < 10

Di - n-butyl pht hal at e 700 NS
NS NS < 10 (0.2)

(0.2) u < 10



NS
(0. 3)

NS

NS

NS

NS
(0.07)

NS
(1)

NS
(0.2)

NS
(0. 05)

ND

509

1000k
2000i

(12.5)
NS
92500

300h

Di - n-butyl pht hal at e

<

Di benzof ur an

10

NS
10

NS
<

Di et hyl pht hal ate

10
Fl uor ene
10

Fl uor ant hen

Napht hal ene
<
Phenant hr en

<

Pyrene

e

e

NS
<

NS

NS

(0. 3)

NS
10

NS
10

NS
(0.2)

10

10

10

ORGANOCHLORI NE PESTI Cl DES/ PCBs (ag/ L) :

ND

METALS (am/L):

Arsenic

10

Bari um

10

Cal ci um

I ron

50

u

NS

NS
<

NS
115000

NS

ND

10 U

2000i , g

10

350

10

10

10

10

10

10

10

10

10

91600

50

10

NS

5600

10

42

10

10

10

ND

50k

NS

300l

NS
(0. 5)

NS
10

NS
(0.2)

NS
10 U

NS
89600

NS
50



Magnesi um NS

NS NS (1670)
(1920) (2720)

Manganese 50
50h NS < 10
< 10 39.2

Pot assi um NS
NS NS (1350)
(2420) (1760)

Sodi um 160000k
NS NS 6340
10100 8340

Cyani de 154
200f 200f < 10
< 10 < 10

TOTAL DI SSOLVED SCLIDS (ng/L): 500
500h NS 270
280 200
TABLE 2-9

SUMVARY OF CONSTI TUENTS DETECTED | N GROUNDWATER
SAMPLES COLLECTED | N 1993 AT

SITE FT-5, FIRE PROTECTI ON TRAI NI NG AREA NO. 2
Honmest ead Air Reserve Base, Florida

(Page 2 of 3)

Par anmet er Fl ori da

EPA EPA &M | . D. FPTA2-
FPTA2- Equi prment

Gr ound-
Dri nki ng Maxi mum Savannah 1. D. MM 4
DAL Bl ank

wat er
Wat er Cont ani nant Dat e Sanpl ed 40806- 1
40806- 3 40806- 8

Gui dance
St andar ds Level Goal 2/ 10/ 93
2/ 10/ 93 2/ 10/ 93

Concentrations

m

NS
(1900)

NS
10
NS
(2350)
NS
9820

NS
10

NS
290

FAC

FPTA2- MAB

17-770

40763-3

Fl ori da

2/9/93



5e

NS

NS

NS

NS
NS

10

NS

NS

NS

4

VOLATI LE ORGANI C COMPOUNDS (amg/ L):
Benzene

NS
10 U < 10
J
Chl or obenzene
NS
10 U < 10
J

Met hyl ene Chl ori de
NS
10 < 10

SEM VOLATI LE ORGANI C COMPOUNDS (am/ L) :
2- Met hyl napht hal ene
NS
10 < 10

3- Met hyl phenol / 4- Met hyl phenol (m, p- Cresol )
NS NS
< 10
11 U < 10 <

Acenapht hene
NS
10 < 10

Acenapht hyl ene
NS
10 < 10

Ant hr acene
NS
10 < 10

bi s(2- Et hyl hexyl ) pht hal ate
0

1k 1b
10 <
10 NS
10 <
5 NS
10
NS d
10 <
20 c
(2)
10 c
(0.1)
10 c
(0. 4)
14 NS

(0. 6) U

10

10

(1)

11

(4)

(0. 1)

(2)

60



(o.

3)

100f

(o.

NS

NS

(o.

NS

NS

NS

(o.

NS

NS

NS

2)

1)

1)

U (2)
But yl benzl pht hal at e
100f
U (0.2)
Car bazol e
NS
10 <

Di - n-butyl pht hal at e
NS
U (0.2)

Di - n-octyl pht hal ate
NS
10 <

Di benzof ur an
NS
10 <

Di et hyl pht hal ate
NS
< 10

Fl uor ant hene

NS
10 <
Fl uor ene

NS
10 <

Napht hal ene
NS

10

10

10

10

10

N

1400
(0. 3)

NS
10

700
10

10
10

NS
(1)

5600
10

42
(3)

10
(0.7)

10
(0. 3)

NS

NS

NS

NS

NS

NS

11

11

11

11

(4)

11

(5)

(4)

(0. 4)



NS

NS

ND

509

2000i , g
(13. 4)

NS
105000

300h
<

TABLE 2-

10 <

Phenant hr ene

NS
10 <
Pyrene

NS
10 <

10

10

10

ORGANOCHLORI NE PESTI Cl DES/ PCBs (ag/ L) :

ND
METALS (ag/L):
Arsenic
NS
10 <
Bari um
2000
< 10
Cal ci um
NS
(588)
I ron
NS
50 <
9

ND

10 U

50

SUMVMARY OF CONSTI TUENTS DETECTED | N GROUNDWATER

SAVMPLES COLLECTED I N 1993 AT

SITE FT-5, FI RE PROTECTI ON TRAI NI NG AREA NO. 2

Honmestead Air Reserve Base, Florida

(Page 3

EPA
FPTA2-

of 3)

Par amet er
EPA

Equi prment

10
(0.2)

10
(2)

50k
10

1000k
(50. 8)

NS
149000

300l
2600

Fl ori da

FPTA2-

ND

(8)

(3)

NS
12.1
NS
(47.6)
NS
142000
NS
402
FAC
FPTA2- MAB



Ground- 17-770
Dri nki ng Maxi mum Savannah 1. D. MM 4 40763-3
DMAL Bl ank
wat er Fl ori da
Wat er Cont ani nant Dat e Sanpl ed 40806- 1 2/ 9/ 93
40806- 3 40806- 8
Gui dance
St andar ds Level Goal 2/ 10/ 93
2/ 10/ 93 2/ 10/ 93
Concentrati ons
m
Magnesi um NS NS
NS NS (4510) (3340)
(4550) < 500
Manganese 50l NS
50h NS 53.2 (14. 4)
< 10 < 10
Pot assi um NS NS
NS NS (4250) (1870)
6170 < 1000
Sodi um 160000k NS
NS NS 10700 10200
32900 < 500
CYANI DE (am/L): 154 NS
200f 200f < 10 < 10
< 10 < 10
TOTAL DI SSOLVED SCLIDS (ng/L): 500l NS
500h NS 510 470
410 5
NOTES:
b The total of volatile organic aromatics (benzene, toluene, ethylbenzene and xyl enes)
nmust be ,50 ug/L to nmeet FAC 17-770 guidelines.
¢ The total of polynuclear aromatic hydrocarbons excludi ng napht hal enes nust be <10
ug/L to meet FAC 17-770 guidelines.
d The total of naphthal enes and net hyl napht hal enes nust be <100 ug/L to neet FAC 17-
700 guidelines.
e Nunbers represent EPA's Final MCL (Max Contam nant Levels).
f Numbers represent EPA's Proposed Primary MCL or Proposal MCLG Federal Register, Vol

55, No.

odor

1991,

or

143, July 1990.

g Nunbers represent EPA's
h Nunbers represent EPA's
appear ance gui del i nes.

i Nunbers represent EPA's

and July 1, 1991.
k Florida Primary Drinking Water
| Florida Secondary Drinking Water

Primary MCL for
Secondary MCL for

Fi na

I norgani cs.

MCL effective July 1992, Fe

St andar d.
St andar d.

deral Register,

I norgani cs which are non-enforceable taste,

January 30,



m Florida G ound-Water Cuidance Concentrations for Mnimum Criteria Requirenents (Rule
17- 3,402, FAC).

NS No Standard Avail abl e.

() Result is greater than instrunment detection lint but |ess than practica
quantitation limt.

J Positive result has been classified as qualitative.

UJ Anal yte was not detected and has been classified as qualitative.

U Result has been classified as undetected.

* Anal ytical/Result was generated froma reextracti on and reanal ysis of the sanple.

[] Concentration exceeded Fl orida G oundwat er Gui dance Concentration

TABLE 2-10

SUMVARY OF CONSTI TUENTS DETECTED | N SURFACE WATER SAMPLES
COLLECTED I N 1993 AT SITE FT-5

FI RE PROTECTI ON TRAI Nl NG AREA NO. 2

HOMESTEAD Al R RESERVE BASE, FLORI DA

Par anet er Fl orida Cl ass Feder al &M I1.D
FPTA2- SW 0001 FPTASW2- SW 0002 FPTA2- SW 0003 FPTA2- SW 9003 FPTA2- SW
0004 FPTA2- SW 0005
I'l'l Fresh Wat er Savannah |.D
40742-6 40742-5 40742- 4 40742-3 40742-2
40742-1
Surface Water Quality Dat e
2/ 8/ 93 2/ 8/ 93 2/ 8/ 93 2/ 8/ 93 2/ 8/ 93
2/ 8/ 93
Quality Criterion Sanpl ed
St andard

Vol atil e Organic Conpounds

(el L)
Br onodi chl or onet hane NS NS
(1) (1) (1) (1) (2)
(2)
2- But anone NS NS
< 10 < 10 < 10 < 10 < 10
(7)
Met hyl ene Chl ori de NS NS
< 10 < 10 < 10 < 10 (D
U (8) U
1,1, 1-Trichl or oet hane NS NS
< 10 < 10 (2) (2) (3)
(4)
Base/ Neutral and
Aci d Extractabl e Conpounds
(el L)
bi s(2- NS NS
< 10 (2) U 18 U (2) U

(0.4) U (0.9) U



Et hyl hexyl ) pht hal ate

But yl benzyl pht hal ate NS NS
< 10 (0.2) u (0.2) U (0.2) U
(0.2) U (0.3) U
Or ganochl ori ne
ND ND ND ND ND
ND

Pesti ci des/ PCBs (am/L)

Metal s (ag/L)

Cal ci um NS NS
77,700 77,500 75, 800 71, 600 74,500
75, 800
Magnesi um NS NS
(2,200) (2,230) (2,250) (2,170) (2,250)
(2,310)
Pot assi um NS NS
(3,830) (3,930) (3, 840) (3,800) (3,870)
(3,910)
Sodi um NS NS
13, 700 14, 000 13, 900 14, 200 14, 400
Cyani de (ag/L) <5 5.2
< 10 < 10 < 10 < 10 <
10
Total Dissolved Solids (ng/L) NS NS
203 199 188 195 199

Not es:

U Cassified as undetected.

() Value is greater than instrunment detection linmt but |ess than practica
quantitation limt.

ND None of the conpounds in this analyte group were detected.

TRPH was not detected in any of the 1988 groundwater sanples. Concentrations of C8-C20

hydrocarbons were detected in three of the 15 sanples taken in 1989 and anal yzed for
this

constituent, at concentrations of 318, 1,510, and 32,000 ag/L. TRPH was detected in
t hree of

the 11 groundwater sanples collected in 1991. The concentrations of the three sanples
wer e

1.0, 6.1, and 27 & L. These concentrations were nuch |ower than the 1989 C8-C20

concentrations and were detected in approximtely the sanme | ocations (Figure 2-1).

TRPH was not detected in any of the 1988 sedi ment or surface water sanples. The
sedi nent
and surface water sanples collected in 1993 were not analyzed for TRPH

2.6.2.4 Base/ Neutral and Acid Extractabl e Conmpounds. BNAS (nostly PAHs) were



detected in 15 of the 19 soil sanples collected in 1989. The concentration of tota

PAHs

ranged from about 5 to 1,400 ng/kg (Figure 2-2). BNAs (npbstly PAHs) were detected in
al

four of the surface soil sanples collected in 1991. The concentration of total PAHs
ranged

fromabout 0.6 to 180 ng/kg (Figure 2-2). BNAs (nostly PAHs) were detected in all 11 of

the surface soil sanples collected in 1993. The concentrations of total PAHs ranged
from

about 0.1 to 2,372 nmg/ kg (Figure 2-2, Table 2-8). 1In general, the highest
concentrations of

PAHs detected during the investigations were found in and below the fill area, and in an

asphalt area east of Canpbell Drive. The source of PAHs in the fill area is unknown but
is

likely fromasphalt (which contains PAHs) that was placed at the site after the fire
training

activities ceased. The PAHs in the other surface soils are likely fromthe burning
activities
during fire training exercises and/or fromthe asphalt in the fill area.

BNAs were not detected in any of the 1988 groundwater sanples collected. However, these
sanpl es were collected along the perineter of the elevated fill area and could not be
used to
characterize groundwater quality beneath the fill, BNAs (npstly PAHs) were detected in
four of the 17 groundwater sanples collected in 1989. Total PAH concentrations
(excl udi ng
napht hal ene) ranged from about 47 to 436 ag/L. Total naphthal ene concentrati ons ranged
from1l7 to 388 &L (Figure 2-3). BNAs (nostly PAHs) were detected in five of the
11 groundwater sanples collected in 1991. Total PAH concentrations (excluding
napht hal ene) ranged fromabout 7 to 85 ag/L. Total naphthal ene were detected in two
sanpl es at concentrations of 0.45 and 70 ag/L (Figure 2-3). BNAs (nostly PAHs) were
detected in four of the six groundwater sanples collected in 1993. Total PAH
concentrations
(excl udi ng napht hal ene) ranged fromless than 1 to 26.1 ag/L. Total naphthal ene
concentrations ranged fromO0.3 to 1.3 ag/L (Figure 2-3, Table 2-9).

<I MG SRC 0495250E>

<I MG SRC 0495250F>

The total PAH concentrations (including naphthal ene) detected in groundwater sanples

FPTA2- MM/ FPTA2- SL- 9001, FPTA2- M2, FPTA2- MM, and FPTA2-MA6 in 1993

were 100/57, 53, 3, and 3 tinmes |lower, respectively, than concentrations detected in
1991.

Simlar results were found in the Phase | investigation where concentrations of tota
PAHs

detected in sanpl es FPTA2- M2, FPTA2- MM, and FPTA2- MAb anal yzed in 1991 were

from2 to 7 tines |lower than total PAH concentrations detected in 1989. The decrease in



total PAH concentrations in monitoring wells FPTA2- M2, FPTA2- MM, and
FPTA2- M\b bet ween 1989, 1991, and 1993, and FPTA2- MMl between 1991 and 1993
suggests that the PAHs are attenuating naturally, probably from aerobic

bi ot ransf ormati on

1989.
t he

Oigina

t he

| ead

wer e

and

shal | ow

(&M 1993a). However, total PAHs (excludi ng naphthal ene) detected in one 1993
groundwat er sanpl e (FPTA2- MAb) still exceeded the state MCL of 10 ag/L with a
concentration of 26.1 ag/L. None of the 1993 groundwater sanples coll ected exceeded the
state MCL for total naphthal ene of 100 am/L.

BNAs were not detected in the 1988 surface water sanples collected. Two BNAs were
detected but classified as undetected in the 1993 surface water sanples collected
(Tabl e 2-10).

BNAs were not detected in the 1988 sedi nent sanples collected. BNAs (nostly PAHs) were
detected in all five of the 1993 sedi ment sanples collected Table 2-11). Total PAH
concentrations ranged from about 0.05 to about 8.8 ng/kg. Several of the BNAs detected
exceeded National Oceanic and Atnospheric Adm nistration (NOAA) Effects Range-Low
(ER-L) gui deli nes.

2.6.2.5 Inorganics. Lead was detected in 10 of the 12 surface soil sanples collected in
The | ead concentrations ranged fromO0.7 to 78 ng/kg. Lead was detected in all four of
surface soil sanples collected in 1991 at concentrations of 21 to 1,100 ng/Kkg.

ly, the

1991 sanples were collected as background sanples. However, a review of aeria
phot ogr aphs suggests that these sanples were collected in the vicinity of a fornmer fire
training pit and are not appropriate background sanples. Lead was detected in all 11 of
surface soil sanples collected in 1993. The | ead concentration detected in 1993 ranged
from7.4 to 110 ng/kg (Table 2-8). Detected | ead concentrations are sumrari zed in
Figure 2-4.

Because the background soil sanple collected at Site FT-5/0OU- 1 nay be inappropriate,

concentrations detected in surface soil/weathered rock sanples collected at Site FT-5

conpared to average Honestead ARB concentrations (Table 2-6). Concentrations of |ead

<I MG SRC 0495250G

detected in 25 of the 27 surface soil/weathered rock sanples collected in 1989, 1991

1993 were above the Honmestead ARB | ead background range for surface (0 to 2 ft bls)
soi | / weat hered rock

Addi tional target analyte list (TAL) nmetals and general nminerals detected in the four

soil samples collected in 1991, and 11 surface soil sanples collected in 1993 incl uded
al um num cal cium barium cadnmium chrom um copper, iron, nmagnesium manganese



ni ckel , potassium sodium vanadium zinc, nmercury, and arsenic. The 1993 results are
presented in Table 2-8. These nmetals are typically present in carbonate rocks and

soi |l s.
According to average carbonate conposition data presented by Hem (1989), cal cium
magnesi um al um num iron, manganese, potassium and sodium are the npst common
constituents of carbonates. Additionally, barium chrom um copper, nickel, vanadi um
zi nc,
mercury, and arsenic occur as trace concentrations. Average concentrations of two
common

carbonate constituents (calciumand sodium and three trace carbonate constituents
(barium

chrom um and zinc) detected in Honmestead ARB background, surface (0 to 2 feet bgs)

soi | / weat hered rock sanpl es were above the average carbonate conposition concentrations

(Hem 1989).

Soi |l sanples collected in 1993 were anal yzed for cyanide. Cyanide was not detected in
any
of the 11 soil sanmples collected.

Lead was detected in four of the six groundwater sanples collected in 1988. The
concentrations ranged from1.2 to 2.7 ag/L. Lead was detected in four of the 17
gr oundwat er
sanpl es collected in 1989. The concentrations ranged from7.5 to 311 ag/L. Two of the
sanpl es were above the federal action level of 15 ag/L and one the sanples was above the
state MCL of 50 ag/L. Lead was detected in six of the 11 groundwater wells sanmpled in
1991. The concentrations ranged from7.5 to 67 ag/L. Three of the sanples were above
t he
federal MCL of 15 ag/L and two sanples were above the state MCL of 50 ag/L. Lead was
not detected in any of the six groundwater sanples collected and analyzed for lead in
1993.
This may be attributed to sanpling techniques.

Addi tional TAL netals and general mnerals detected in groundwater sanples collected in

1993 include barium calcium iron, nmagnesium manganese, potassium sodium and arsenic

(Table 2-9). No groundwater quality standards or guidelines exist for calcium
magnesi um

and potassium Cal cium (89,600 to 149,000 ag/L), magnesium (1,670 to 4,550 ag/L), and

potassium (1,350 to 6,170 & L) are within or slightly above the range of dissolved
cal ci um

magnesi um and potassiumreported for the Biscayne aquifer Table 2-7). Arsenic was

detected in one groundwater sanple at 12.1 ag/L which is well below the state MCL of
50 ag/L. Bariumwas detected in four sanples at concentrations ranging from12.5 to
50.8 ag/L, which are well below the state MCL of 1,000 ag/L. Sodium was detected in al
groundwat er sanpl es at concentrations ranging from®6, 340 to 32,900 ag/L, which are wel
bel ow the state MCL of 160,000 ag/L.

Hi gh concentrations of TAL netals including alum num |ead, and manganese detected in
t he
1991 groundwat er sanples have been attributed to the presence of suspended sedinments in
the groundwat er sanples. Redevel opnent of these wells, which renpbved suspended
sedi nent, prior to collecting groundwater sanples in 1993 provi ded nore accurate



measur ements of dissolved TAL netals. Aluninumconcentration detected in the 1991
sanpl es exceeded the federal Secondary MCL (SMCL) (50 to 200 ag/L) for drinking water
The 1993 sanples were all below the detection limt of 200 ag/l. Lead concentrations
detected in sanples FPTA2- MM and FPTA2- MM, which exceeded the federal MCL of

15 ag/L in 1991, were below the detection lint of 3 ag/L in 1993. Manganese
concentrations detected in sanples FPTA2-MAR2 and HS-11, which exceeded the federa
SMCL for drinking water and state Secondary Drinking Water Standards in 1991, were
bel ow the detection limt of 10 ag/L in 1993.

Groundwat er sanples collected in 1993 were analyzed for cyanide. Cyanide was not
detected in any of the six sanples collected. TDS were detected in 1993 groundwater
sanpl es at concentrations ranging from200 to 510 ng/L. Only one sanple contai ned TDS
concentrations above the SMCL of 500 ng/L (Table 2-7).

Lead was detected in all five of the 1993 sedi nent sanples at concentrations ranging
from
4.4 to 39.5 ng/kg (Table 2-11). Lead was detected in all five of he 1988 surface water
sanpl es coll ected. The concentrations ranged from2.6 to 7.5 ag/L. Lead was not
det ect ed
in any of the 1993 surface water sanples.

Addi tional TAL netals and general mnerals detected in 1993 sedi nent sanples include
al umi num cal cium chromium iron, magnesi um mnanganese, sodium vanadi um zinc, and
arsenic. At several sanpling |ocations, concentrations of netals detected in the
dr ai nage
ditch were greater than background sedi nent (FPTA2-SD-0001) concentrations (Table 2-11).
Tabl e 2-12 presents the background sedi nent (FPTA2- SD-0001) concentrations for al
detected netals, the range of concentrations detected in the drainage ditch, and the
nunmber of
sanpl es above background for each constituent. Each nmetal (except sodium was detected
at
concentrations above the two background sanples in at |east one sedi nent sanple.

TABLE 2-11

SUMMARY OF CONSTI TUENTS DETECTED | N SEDI MENT SAMPLES
COLLECTED I N 1993 AT

SITE FT-5, FI RE PROTECTI ON TRAI NI NG AREA NO. 2
HOMVESTEAD Al R FORCE BASE, FLORI DA

(Page 1 of 2)

NOAA NOAA Interim Interim
FPTA2- SD- FPTA2- SD-
Par anet er KR- L KR- M SQC SQC



&M | . D.
0004

Savannah
40742- 14

Sanpl ed
2/ 6/93

Sol i ds
44

39

ND
ND

720

(130)

(200)

(280)

(150)

(200)

720

(270)

. D.

FPTA2- SD-
0

0001

005

40742- 15

40742-19

2/ 6/93

2/ 6/93
6

57

9

Vol atil e Organic Conpounds

(ag/L):

ND

Base/ Neutral and
Extract abl e
Conmpounds (ag/ Kg dw)

850

850

850

850

850

850

850

850

Ant hr acen
<

< 4

Aci d

e

80

580

Benzo( a) ant hracene

Benzo(a) pyrene

Benzo(b) fl uorant hene

Benzo(g, h,i)peryl ene

Benzo( k) fl uorant hene

Car bazol e
<
<

Chrysene

(54)

(47)

(52)

(28)

(42)

480

(65)

(60)

(69)

(120)

(56)

(45)

580

(91)

J

FPTA2- SD-

Val ued

0002

40742-18

2/ 6/93

70

ND

85

230

400

400

Val uee

960
(65)

1.60
700

2.50

850

950

810

800

(68)

2.80
790

FPTA2- SD-

(el kQ)
0003

oC) b
40742-17

2/ 6/93

69

ND

NS

1, 317,000

1, 063, 000

NS

NS

NS

NS

NS

FPTA2- SD-
at 1.9%
9003
oC Dat e
40742- 16
(am/ kg) a %
2/ 6/93
ND
NS
(45) <
25,023
(430)
20, 197
(460)
NS
610
NS
(300)
NS
510
NS
(74) <
NS
570 J



(71)

(49)

(110)

(170)

(66)

(350)

309, 000
245, 000

Po®
~N ~

1, 200
662

850

150

850

850

Organochl ori ne Pesti ci des/ PCBs

(el kg dw)
4, 4" - DDD

8.5 < 5.
< 4.8
4, 41- DDE

8.5 < 5.
< 4.8

Di benz(a, h) ant hracene

< 580

< 480

Fl uor ant hene
(160)

I ndeno(123- cd) pyr ene

(61)
(26)
Fl uor ant hene
(47)
(80)
Pyrene
(120)
(110)

Metal s (ng/ kg dw)

J

Al um num
2, 850
959 J

Arsenic

U 11.

< 2.9

Cal ci um
307, 000
263, 000
Chr omi um
17.3

I ron
2, 360

8

8

7

60

600

1, 300

230

350

853

33

260
470

3. 60

710

1. 40
(280)

2.20
1, 300

145

NS

1, 883, 000
110

NS

139, 000

1, 311, 000
J

NS

NS

NS
1,120

NS

NS
289, 000

NS
8.7

NS
950

NS
(140)

35,777

NS
(360)

2,641

(190)

24,909

830

NS
(3.1)

NS

(3. 6)

NS

NS

NS

NS

NS

(290)
J
<
1, 930
J
12.6
2,120



TABLE 2-11

SUMMARY OF CONSTI TUENTS DETECTED | N SEDI MENT SAMPLES

COLLECTED I N 1993 AT
SITE FT-5, FI RE PROTECTI ON TRAI NI NG AREA NO. 2
HOMESTEAD Al R FORCE BASE, FLORI DA

(Page 2 of 2)

NOAA
FPTA2- SD- FPTA2- SD-
Par anet er KR- L
GM 1. D. FPTA2- SD- FPTA2- SD-
0004 0005
Val ued
Savannah | . D. 0001 0002
40742- 14 40742- 15
Sanpl ed 40742-19 40742-18
2/ 6/ 93 2/ 6/ 93
Sol i ds 2/ 6/ 93 2/ 6/ 93
44 69
39 57 70
Lead 35
19 22.5 35.4
4.4
Magnesi um N
(669) (880) (781)
(613)
Manganese N
12.8 20. 3 12. 1
9.9
Silver 1
< 5.2 < 3.5 <
4.4 < 2.9
Sodi um N
(672) (553) (403)
(401)
Vanadi um N
(5.8) (7.8) (4.0)
(4.4)
Zi nc 120
25.6 15.3 49. 9

NOAA

2.9

KR-

Val ues

ee

110

270

Interim

SQC
FPTA2- SD-

(el kQ)
0003

oC) b
40742-17

2/ 6/93

69

NS
31.3

NS
(830)

NS
13.1

NS

NS
(487)

NS
(4.4)

NS
39.0

2.

Interim
SQC
FPTA2- SD-
at 1.9%
9003
oC Dat e
40742- 16
(am/ kg) a %
2/ 6/ 93
NS
39.5
NS
(776)
NS
29.6
NS
9 <
NS
(340)
NS
(9.9)
NS
26.6



Cyani de (ng/ kg dw) NS NS NS NS

< 0. 65 < 0.44 < 0. 36 < 0. 36 <
0.55 < 0. 36
Total Organic Carbon (ng/kg dw) NS NS NS NS
< 26, 000 18, 000 15, 000 13, 000
25, 000 12, 000
Acid Volatile Sulfide (ng/kg dw) NS NS NS NS
< 26 < 18 16 22
40 23
AVS Extractable Metals
Lead (7421), ng/kg dw NS NS NS NS
< 9.2 U 8.2 J 17.3 J 20.8 J
23.0 J < 4.9 U
J
J
Zi nc NS NS NS NS
21. 4 J 9.7 J 25.3 J 26.7 J 18. 7
J 5.2 J
Not es:
a The sedinent quality criteria (SQC) cannot be directly conpared with the Site

FT-5 drai nage ditch data because the SQC are presented as nornalized to organic carbon (i.e.
presented on a per organic carbon weight basis. To allow a

di rect conparison between Site FT-5 sedi ment data and SQC, the SQC for the
average carbon content, 1.9% OC, in the drainage ditch sedinments were cal culated. The SQC
(ag/ kg) at 1.9% OC were derived by nmultiplying the SQC

(ag/ kg OC) by the average OC content of 1.9 % (.019 kg of OC/ kg of sedinent).

b Organi ¢ Carbon

c The criteria is that a sedinment is not actively toxic when the nolar sum of
si mul taneously extracted cadm um copper, nmercury, nickel, lead, and zinc is |less than the nol ar
acid volatile sulfide concentration (Di Toto et al., 1992).

d Nat i onal Oceani c and At nospheric Adm nistration (NOAA) Technical Menorandum NOS

OVA 52. Effects Range - Low values are concentrations equivalent to the | ower 10 percentile of
avail abl e data screened by NOAA and

i ndicate the | ow end of the range of concentrations in specific sedinments at
whi ch adverse biol ogical effects were observed or predicted in sensitive species and/or
sensitive |ife stages.

e Ef fects Range - Medi an val ues are concentrations equivalent to the nidpoint of
the range of avail able data screened by NOAA.

Positive result has been classified as qualitative.
Cl assified as undetect ed.

Anal yte was not detected.

No St andard

FE -



N No val ue avail abl e
) Value is greater than instrument detection linmt but |ess than practica
quantitation limt.
Val ue exceeds NOAA ER-L. To-Be-Considered guidelines

;g/kg m crograns per kilogramdry wei ght

ng/ kg mlligranms per kilogramdry wei ght

ND None of the conpounds in this analyte group were detected.
TABLE 2-12

COVPARI SON OF METALS DETECTED I N SEDI MENT SAMPLES COLLECTED
AT SITE FT-5, FIRE PROTECTI ON TRAI Nl NG AREA NO. 2, W TH BACKGROUND
CONCENTRATI ONS
HOMESTEAD Al R RESERVE BASE, FLORI DA

Backgr ound Backgr ound
Site FT-5
Aver age Boundary Canal b/ Site FT-5
Sedi nent
Anal yte Car bonat e Sedi nment Sedi nment
Concentration
Conposition al BC- SD- 0010 FPTA2- SD- 0001
Range (4) c/
Al um num 8,970 2,700 1, 320
853 - 2,850
Cal ci um 272, 000 310, 000 309, 000
254,000 - 370, 000
Chrom um 7.1 11 8.7
4.7 - 17.3
Iron 8, 190 1, 700 1, 200
662 - 2,360
Magnesi um 45, 300 1, 000 669
613 - 880
Manganese 842 <29 12. 8
9.9 - 29.6
Sodi um 393 290 672
340 - 553
Vanadi um 13 5.7 5.8
4.0 - 7.8
Zi nc 16 2.7 25.6
6.9 - 49.9
Lead 16 11 19
4.4 - 39.5
Arsenic 1.8 2 <5.2
<2.9 - 11.7

a/l Hem J.D., 1989 Average carbonate comnposition of precipitates carbonates.
b/  Boundary Canal sedi nent sanples |ocated approximtely 500 feet east of Mystic Lake



on the north side of Honmestead AFB.
¢/ Nunber of sanples considered.

1:\proj\11704\ft-5\ TABL4-16. XLS

The following netals and general mnerals were detected in surface water sanples
col l ected
fromthe Site FT-5/0U-1 drainage ditch: calcium(71,600-77,700 & L), nagnesium
(2,170-2,250 & L), potassium (3,800-3,930 && L), and sodium 13, 700)- (14, 400 ag/L)
(Table 2-10). These constituents are present in the groundwater of the Biscayne
aqui fer, the
maj or source of water in the Site FT-5/0U- 1 drainage ditch (Table 2-7). Concentrations

of
cal cium nagnesium potassium and sodium detected in the Site FT-5 drainage ditch were
within the ranges detected in the Biscayne aquifer (Table 2-10).
Cyani de was not detected in any of the 1993 sedi nent or surface water sanples collected.
2.6.2.6 Pesticides/PCBs. The 11 soil sanples collected in 1993 were anal yzed for target
compound list (TCL) pesticides/PCBs. Three pesticides, heptachl or epoxide, 4,4'-DDE
and

4,4'-DDD were detected in the soil/weathered rock sanples (Table 2. 3). Heptachlor
epoxi de

was detected in soil/weathered rock sanpl es FPTA2-SL-0014 and FPTA2- SL-0016 at

concentrations of 200 and 260 am/ kg, respectively. 4,4'-DDE and 4-4'-DDD were detected

FPTA2- SL- 0013 at concentrations of 24 and 270 ng/ kg, respectively, and in
FPTA2- SL-9013 (duplicate of FPTA2-SL-0013) at concentrations of 34 and 340 ag/kg,
respectively. The concentration of 4,4'-DDE detected in FPTA2-SL-9013 was between the
nmet hod detection linmt and practical quantitation limt and the concentrations of
hept achl or
epoxi de detected were qualified because of errors in the associated quality contro
measur es.
These pesticides were not detected in average Honestead ARB background concentrations
for surface (0 to 2 feet bgs) soil/weathered rock.

Organochl ori ne pesticides were not detected in groundwater sanples collected in 1993.

organochl ori ne pesticides were detected in the 1993 sedi ment sanples collected. 4,4'-
DDD

was detected in two sanples at concentrations of 5.4 and 3.1 ag/ kg and 4, 4' - DDE was

detected in three sanples at concentrations ranging from3.6 to 12 ag/ kg (Table 2-11).

Concentrations of 4,4'-DDD and 4, 4'-DDE detected in sedi mnent sanpl es exceeded NOAA

ER-L guidelines of 2 adkg. Organochlorine pesticides/PCBs were not detected in the

surface water sanples collected in 1993.

2.6.2.7 Total Organic Carbon. The varying toxicity of nonionic organic chemicals in

different sediments is related to the TOC content in sediments. This is due to TOC in

sedi ment controlling the extent of adsorption. TOC was analyzed in all 1993 drai nage
di tch



sedi nent sanples. Concentrations detected in all five sedinment sanples ranged from
12,000 to 26,000 ng/kg (Table 2-11), with an average TOC of 1.9 percent. The average

TOC of 1.9 percent was used to calculate the interim Sediment Quality Criteria (SQC).

The

SQC cannot be directly conpared with the drainage ditch data because the SQC are

presented as nornalized to organic carbon (i.e., presented on a per organic-carbon-
wei ght

basis). To allow a direct conpari son between the drainage ditch data and the SQC, the
SQC

for the average carbon content in drainage ditch sedinments (1.9 percent) was cal cul at ed,
and

is presented in Table 2-11.

2.6.3 Summary

The nost preval ent constituents detected in the soil/bedrock and groundwater at Site FT-
5

are semvol atile organic conmpounds (SVOCs) (i.e., BNAs). The SVOCs detected in the

soi | / bedrock and groundwater are primarily 2- to 5-ring PAHs. VOCs were detected at | ow

I evel s in some of the surface soil sanples collected in 1989 and all of the 1991 and
1993

sanpl es. Mst of the VOCs detected are suspected as |aboratory contam nants. VCCs,

primarily benzene and toluene, were detected in four of the 17 groundwater sanples

collected in 1989, in two of the 11 groundwater sanples collected in 1991, and in one of
t he

si x groundwat er sanples (and its associated duplicate) collected in 1993. VOC
concentrations in groundwater decreased significantly since 1989 and 1991 suggesting
natural attenuation, possibly from bi odegradati on.

Metal s (except for lead) were detected in the soils and groundwater at Site FT-5 at
concentrations within typical background |evels. Lead concentrations detected in
surface soi
sanpl es were generally below 100 ng/kg. Only three sanple: had |ead concentrations
greater than 100 ng/kg. Lead was detected in groundwater sanples collected in 1989 and
1991 at concentrations greater than the state MCL. Lead was not detected in the
gr oundwat er
sanpl es collected in 1993. Low concentrations of VOCs, BNAs, and netals were detected
in
the sedi nent and surface water sanples.

2.7 SUMVARY OF SI TE RI SKS

In order to evaluate whether existing or future exposure to contam nated nedia at Site

FT-5/0OU-1 could pose a risk to human health and the environnent; the USAF conpleted a

Basel ine Ri sk Assessnment (BRA) in April 1994, with USEPA oversight of the process. The

USAF eval uated potential site risk in the absence of any further renediation. This
eval uati on

then served as a baseline for determ ning whether cleanup of each site nedia was
necessary.

In the BRA, the USAF evaluated site risk for several environnental nedia. This ROD

addresses the risks attributable to chemicals in the groundwater and soil at Site FT-



5/ OU-1.

The BRA included the foll owi ng maj or conponents: selection of chenicals of potentia
concern (COPC), exposure assessnment, toxicity assessnment, risk characterization,
devel opnent of remedi al goal options, ecological risk and uncertainties.

2.8 SELECTI ON OF CHEM CALS OF POTENTI AL CONCERN

Chenmicals are included in the BRA as COPCs if the results of an initial screening

i ndi cate

the chemical might pose a current or future risk above | evels deened protective of human
health and the environment by the USEPA. COPCs at Site FT-5/0QU-1 were based on the

twi ce background criteria for organic chenicals, elimnation of |ab contam nants and
detection frequency for organic chem cals and essential nutrient elimnation

COPCs for soil, groundwater, surface water, and sedinment in Table 2-13.

2.9 EXPOSURE ASSESSMENT

In the exposure assessnment, USAF consi dered ways in which people could cone into contact
wi th contani nated medi a under both current and future conditions. A critical step in
assessing the potential risk to public health is to identify the pathways through which
exposure to chemicals could occur. A typical transport pathway consists of four

necessary

route

be

formul a:

el enments: 1) a source and nmechani sm of chemi cal release; 2) an environnment transport
medi um 3) a point of potential contact with the contani nated nmedi um and 4) exposure

(inhal ation of vapors, ingestion of groundwater, etc.). Al four of these el enents nust
present for pathway to be conplete.
2.9.1 Exposure of Concentration

The exposure point concentration for each contanm nant was derived using the 95 percent
upper confidence linmt (UCL95) on the arithmetic nean as defined by the foll ow ng

2
- Sy Sy X H
UCL = ey +
2 n-1
wher e: y = arithnmetic nean of the | og-transfornmed data
S = standard devi ation of the |og-transfornmed data
H = statistical paraneter

TABLE 2-13



Constituent

VCCs

Acet onea

Benzene

Br onodi chl or onet han
e

2- But anonea

Et hyl benzene

Met hyl ene chl ori dea
Tol uene

1,1, 1-Trichl or oet hane
Xyl enes (total)

BNAs

Acenapht hene
Acenapht hyl ene
Ant hr acene
Benzo( a) ant hracene
Benzo(b) fl uorant hene
Benzo( k) fl uorant hene
Benzo(a) pyrene
Benzo(g, h,i)peryl ene
But yl benzyl pht hal ate
Car bazol e

Chrysene

Di benzo( a, h) ant hracen
e

Di benzof ur an

Di et hyl pht hal ate

Fl uor ant hene

Fl uor ene

n- Hexaneb

I ndeno(1, 2, 3-

c, d) pyrene

2- Met hyl napht hal ene

CHEM CALS OF POTENTI AL CONCERN AT
FT-5, FI RE PROTECTI ON TRAI NI NG AREA NO. 2
HOMVESTEAD Al R RESERVE BASE, FLORI DA
(Page 1 of 2)

Gr oundwat er Tot al Sur face
Sur face Soi | Wat er
Soi
X X
X X
X X X
X X X
X X
X X
X
X
X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X
X X
X X X
X X
X X X
X
X X X
X X X
X X
X X X
X X X
TABLE 2-13

CHEM CALS OF POTENTI AL CONCERN AT
FT-5, FIRE PROTECTI ON TRAI NI NG AREA NO. 2
HOMVESTEAD Al R RESERVE BASE, FLORI DA
(Page 2 of 2)

Sedi ment

X X X X X X

X X



Constituent

Napht hal ene
Pent achl or opheno
Phenant hr ene

Pyrene

Pesti ci des
4,4' - DDD
4, 4' - DDE
Hept achl or epoxi de
Met al s
Al um num
Arsenic
Cadm um
Chr omi um
Cobal t
Copper
I ron
Lead
Manganese
Ni cke
Vanadi um
Zi nc

Pet rol eum
Hydr ocar bons

G oundwat er

X X X

Tot al Sur face Sedi nment
Sur face Soi | Wat er
Soi
X X
X X
X X X
X X X
X X X
X X X
X
X X
X X
X
X X
X X
X X
X X
X X X X
X X X
X X
X X
X X
X X

a Strongly suspected | aboratory contam nant.
b n-Hexane is used as a surrogate for

Adapted from

Oten,

concentration.

t he

future

Geraghty & Ml ler

with [imted data sets,

I f so,

rat her than the UCL95.
2.9.2 Land Use

Hypot heti cal

pur poses of the BRA

resi denti al

2.9.3

future use of the site for

t he hypothetica

devel opnent of the site and installation of a potentia

Exposure Scenari os

pet rol eum hydr ocar bons.

1994a, b

the UCL95 is higher than the maxi num det ected

t he maxi mum concentrati on detected was used as the exposure point concentration

residential purposes is unlikely. However, for

future risks were evaluated for the possibility of

pot abl e wel | .



Potential current risks at the site were eval uated based on a base worker, accessing the

site

for cutting the grass, who could ingest soil, have skin contact with soil, or inhale
dust from

soil. Future populations at risk consisted of hypothetical adults and children

Exposure to
cont ami nat ed groundwater and soil was evaluated for hypothetical adult and children
residents. Risks were eval uated based on conservative use of Reasonabl e Maxi num
Exposure (RME) assunptions.

The exposure assunptions for each pathway are provided in Tables 2-14 through 2-16.

Based on the exposure point concentrations derived fromsite data for the chenicals
shown in

Tabl e 2-13 and using the exposure assunptions identified in Tables 2-14 through 2-16;

USEPA estimated the chronic daily intake (CDI) associated with each exposure pathway and

popul ati on conbination. The fornula used to calculate the CDI for each pathway are al so

provi ded in Tables 2-14 through 2-16.

2.9.4 Toxi city Assessment

The toxicity assessnment eval uated possible harnful effects of exposure to each COPC. A
nunber of chemicals found at the site, including polycyclic aromatic hydrocarbons

(PAHSs) ,
arseni c, benzene, cadmi um chromium and | ead have the potential to cause cancer
(carcinogenic). Cancer slope factors (CSFs) have been devel oped by EPA s Carci nogenic
Assessnent Group for estimating lifetinme cancer risks associated with exposure to
potentially carcinogenic conpounds. These CSFs, which are expressed in units of (ng/kg-
day)-1 are nultiplied by the estimated CDI of a potential carcinogen to provide an
upper -
bound estinmate of the excess lifetinme cancer risk associated with exposure at the intake
| evel .
The term "upper bound" reflects the conservative estimate of the risks calculated for
t he

TABLE 2-14

EQUATI ONS AND SAMPLE CALCULATI ONS FOR HYPOTHETI CAL FUTURE
POTABLE GROUNDWATER EXPOSURE
SI TE FT-5, FIRE PROTECTI ON TRAI NI NG AREA NO. 2
HOVESTEAD Al R FORCE BASE, FLORI DA
(Page 1 of 2)

Equation Definitions

GWEXD. = EPC x IR x EF x ED
BW x AP
GWNExDd = EPC x SSA x PC x ET x EF x ED

BW x AP x UCF



GWEX Di EPC x VF x BR x EF x ED

BW x AP
HI = GWNEXD. + GWEXxDd
Rf D. Rf D
ECLR = [ (GWEXD. x CSF.) + (GWExDd x CSF.)] x TEF
wher e:
AP Aver agi ng period (equal to ED x 365 days/year for non-cancer effects; 25,500
days [ 365
days/year for 70 years] for carcinogenic effects) (USEPA, 1989a).
BR Breathing rate (15 nB/day) (USEPA, 1991a).
BW Body weight (70 kg for an adult; 15 kg for a child [aged O to 6]) (USEPA
1991a).
CSF Cancer slope factor for oral (CSF.) or dermal (CSF.) intake (kg-day/ng).
ECLR Excess lifetine cancer risk.
EF Exposure frequency (350 days/year) (USEPA, 1991a).
ET Exposure tinme while bathing/showering (hours) (15 minutes = 0.25 hour) (Foster
and

Chr ost owski, 1987).
ED Exposure duration (30 years for adult resident; 6 years for a child resident
[aged 0 to 6]).
EPCgw  Exposure point concentration in groundwater (ng/L) (Table 3.1)
GWEXD  Pot abl e groundwat er exposure dose for oral (GWAExXD.), dermal (GWExDd), or
i nhal ation
(GWExDi ) intake (ng/kg/day).
HI Hazard i ndex.
IR I ngestion rate of drinking water (2 liters/day for an adult; 1 liter/day for a
child [aged O to
6] ) (USEPA, 1991a; 1989c).

PC Permeability constant (cm hour) (Table 3.11).
Rf d Ref erence dose for oral (Rfd.) or dermal (Rfd.) intake (ng/kg/day).
SSA Exposed skin surface area whil e bathing/showering (18,150 cn2 for an adult;

5,150 cn? for
a child [aged 0 to 6]) (USEPA, 1989d).

TEF Toxi city equival ency factor for carcinogenic polynucl ear aronmatic hydrocarbons
( PAHs)
(Tabl e 3.10); not applicable for other carcinogens.
UCF Unit conversion factor (1,000 cnB/L).
VFw Vol atilization factor for volatile organic conpounds (VOCs) from household tap
water (0.5

L/ n8) (USEPA, 1991d).

TP0704023\ Dec. 1034\ 25- Apr - 94

TABLE 2-14

EQUATI ONS AND SAMPLE CALCULATI ONS FOR HYPOTHETI CAL FUTURE
POTABLE GROUNDWATER EXPOSURE,



SI TE FT-5, FIRE PROTECTI ON TRAI NI NG AREA NO. 2
HOVESTEAD Al R FORCE BASE, FLORI DA
(Page 2 of 2)

Exanpl e Cal cul ation: Cancer Effects of Benzo(k)fluoranthene (Adult Resident)

GW\EXD. = (0.0027 nmg/L) (2 L/day) (350 days/year) (30 years)
(70 kg) (25,550 days)

= 3.17E- 05 ny/ kg/ day

GW\EXDd = (0.0027 ng/L) (18,150 cnm2) (4.1 cm hour) (0.25 hour) (350 days/year) (30
years)
(70 kg) (25,550 days) (1,000 cnB/L)

= 2. 95E- 04 ny/ kg/ day

ECLR = [3.175E-5 ng/ kg/day) (7.3 kg-day/ng)] x 0.1

= 2. 3E-05
CSFa is not avail able for benzo(k)fluoranthene; therefore, dermal exposure is not
i ncluded in the ECLR
cal cul ati on.

Non- Cancer Effects of Toluene (Child Resident)

GW\EXD. = (0.0077 mg/L) (1 L/day) (350 days/year) (6 years)
(15 kg) (2,190 days)
= 4. 92E- 04 ng/ kg/ day
GW\EXDd = (0.0077 nmg/L) (5,150 cn) (1.0 cnl hour) (0.25 hour) (350 days/year) (6
years)
(15 kg) (2,190 days) (1,000 cnB/L)
= 6. 33E- 04 ny/ kg/ day
GW\EXDI = (0.0077 mg/L) (0.5 L/nB8) (15 nB/day) (350 days/year) (6 years)
(1.5 kg) (2,190 days)
= 3. 69E- 03 ny/ kg/ day
HI = 4. 92E- 04 ng/ kg/ day + 6. 33E- 04 ng/ kg/ day + 3. 69E- 03
ng/ kg/ day
2E- 01 ng/ kg/ day 2E- 01 ng/ kg/ day 1E-01
ng/ kg/ day
= 4. 3E- 02
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Equati on Definitions:

SExD.
[ mo/ kg/ day]

SEx Dd
[ mo/ kg/ day]

SExDi

[ mo/ kg/ day]

[ M8/ kg]

[ M8/ kg]

[ (g/nm2/sec)/ (kg/ nBO ]

[unitl]ess]

[ cn2/ sec]
[ cn2/ sec]

ECLR
[unitl]ess]

HI

[unitl]ess]

VF

PEF

TABLE 2-15
EQUATI ONS AND SAMPLE CALCULATI ONS FOR SO L EXPOSURE
SI TE FT-05, FIRE PROTECTI ON TRAI NI NG AREA NO. 2

HOMVESTEAD Al R RESERVE BASE, FLORI DA
(Page 1 of 4)

EPC. x IR x EF x UCl
BW x AP
EPCa x SSA x SAR x ABS x EF x ED x UCl
BW x AP
EPC. x BR x (1/VF + 1/PEF) x ET x EF x ED
BW x AP
= Q@Cx (3.1416 x a x T)1/2 x uc2
2 x Dei x Pa x Kas
= Q@Cx uc3

0.036 x (1-G x (UMW Ut)3 x F

-1
QcCc = (exp{[0.1004 x In[A]) - 5.3466] + (2.92 x sY})
sY = 0.02685 x [0.25 + [In(A) - 11.0509]2
26. 3608
a = Dei x Pa
Pa + (ps x (1 - pa)/Kas]
Dei = Di x (Pa 3.33/pt2)

[(SExD. x CSF.) + (SExDd x CSFa) + (SExDi xCSFi)] x TEF

SexD. + SExDd + SExDi

Rf D. Rf D. Rf Di



wher e:

A Conti guous areas of contam nation (nm); 11 acres (44,500 nR).
ABS Dermal absorption efficiency, constituent-specific (Tale 3-11).
AP Aver agi ng period (25,550 days [70 years x 365 days/year] for cancer effects; ED

x 365 days/year for non-
cancer effects) (USEPA, 1989a).
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TABLE 2-15

EQUATI ONS AND SAMPLE CALCULATI ONS FOR SO L EXPOSURE
SI TE FT-05, FIRE PROTECTI ON TRAI NI NG AREA NO. 2
HOMVESTEAD Al R RESERVE BASE, FLORI DA
(Page 2 of 4)

BR Breathing rate (0.83 nB/hour [20nB/day] for residents; 2.5n3/hour day]
for the base worker)
(USEPA, 1991a).

BW Body wei ght (70 kg for an adult; 15 kg for a child [aged O to 6] [ USEPA,
1991a]).

CSF Cancer slope factor for oral (CSF.), dermal (CSF.), or inhalation (CSFi)
i ntake (kg-day/ng) (Table 3.10).

Dei Ef fective diffusivity (cnR/sec).

Di Diffusivity in air (cn2/sec) (Table 3.7).

ED Exposure duration (years) (25 years for a base worker [USEPA, 1991a]; 30

years for an adult resident [USEPA
1989a]; 6 years for a child resident [aged 0 to 6]).

EF Exposure frequency (days/year) (350 days/year for residents [USEPA
1991a]: 12 days/year for a base worker).

ELCR Excess lifetinme cancer risk (unitless).

EPC. Constituent exposure point concentration in soil (nmg/kg) (Table 3.2 for
base worker; Table 3.3 for residents).

ET Exposure tine (4 hours/day for base worker; 24 hours/day for residents).

F Function of U/Um (0.0126) unitless; F = 0.18 x [8x3 + 12x] x exp(-x2),
where x = 0.886 (Ut/Un).

Foc Fraction organic carbon in soil (0.02).

G Fraction of vegetative cover (unitless); conservatively assunmed as zero

H Henry's Law Constant (atmnB/nol) (Table 3-7).

HI Hazard index (unitless).

IR I nci dental ingestion rate for soil (50 ng/day for a base worker; 100

ng/ day for an adult resident; 200 ny/day
for a child resident [aged O to 6]) (USEPA, 1991a).

Kas Soil-air partition coefficient (g soil/cm air); calculated as (41
mol /atm m8) x H/ (Koc x Foc).

Koc Organi c carbon partition coefficient (cnmB/g or ni/g) (Table 3.7).

Pa Air filled soil porosity (0.06) (unitless).

PEF Particul ate emi ssion factor (site-specific) (1.83 x 1010 nB/kg).



Pt Total soil porosity (0.43) (unitless).

ps True soil particle density (2.65 g/cnB).

Rf D Ref erence dose for oral (RfD.), dermal (Rfd.), or inhalation (ng/kg/day)
(Table 3.9).

SAR Soi | adherence rate (1 ng /cnR/day) (USEPA, 1992b).

SExD Soi | exposure dose fromoral (SExD.), dermal (SExD.), or inhalation
(SExDi ) exposure (ng/kg/day).

SSA Exposed skin surface area (3.160 cn2 for base worker [USEPA, 1992b];

4,650 cnm2 for an adult resident; 3,220
cn2 for a child resident [aged 0 to 6] (USEPA, 1989c]).

T Exposure interval (sec) (7.9 x 108 sec [25 years] for a base worker; 9.5
x 108 sec [30 years] for residents).
TEF Toxi city equival ency factor for carcinogenic polynuclear aronmatic

hydrocar bons (PAHs) (Table 3.10); not
applicable for other constituents.

uc1 Unit conversion 1 (10-6 kg/ng).

uc2 Unit conversion 2 (10-4 nR2-cn®).

ucs3 Unit conversion 3 (3,600 sec/hour).

Um W nd speed (4 nmsec [ NOAA, 1974]).

Ut Equi val ent threshold value of wi ndspeed at 10 neters (12.8 nifsec).
VF Vol atilization factor (site-and constituent-specific) (n3/kg).

Sanpl e Cal cul ation: Cancer effects of Chrysene (base worker)

SExD. = (160 ng/kg) x (50 nmg/d) x (12 d/yr) x (25 yrs) x (10-6 kg/ )
(70 kg) x (25,550d)

1.34 x 10-6 ng/kg/d
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TABLE 2-15

EQUATI ONS AND SAMPLE CALCULATI ONS FOR SO L EXPOSURE
SI TE FT-05, FIRE PROTECTI ON TRAI NI NG AREA NO. 2
HOMVESTEAD Al R RESERVE BASE, FLORI DA
(Page 3 of 4)

SExD4
x (10-4 kg/ mg)

(160nmg/ kg) x (3,160 cm2) x (1 ng/cm 2/d) x (0.03) x (12 d/yr) x (25 yrs)
(70 kg) x (25,550d)
= 2.54 x 10-6 ng/kg/d
Dei = (0.04531 cnk/sec) x (0.063.33/0.432) = 2.09 x 10-5 cnR/sec

Kas = (41 mol/atmnm3) x (3.15 x 10-7 atmnmB/mol) = 2.69 x 10-6 g/cnB
(240,000 cnB/g) x (0.02)



a = 12.09 x 10-5 cnR/sec x 0.06 =
1.36 x 10-15 cn?/sec
0.06 + [92.65 g/cnB) x (1-0.06)/(2.69 x 10-6 g/cnB)]

sY = 0.02685 x [0.25 + [In(44,500 n2) - 11.0509]2 = 0.006836
26. 3608
-1
QcC = (exp{[0.1004 x In[44,500n2]) - 5.3466] + (2.92 x 0.006836})

= 70.25 (g/ n2/ sec/ (kg/ nB)

VF = [70.25 g/ n2/sec] x [3.1416 x (1.36 x 10-15 cnR/sec) x (7.9 x 108
sec)]1/2 x (10-4 nR/cnR)
kg/ nB 2 x (2.09 x 10-6 cn2/sec) x 0.06 x (2.69 x 10-8
g/ cnB)

1.91 x 108 nB/ kg

PEF

[ 70.25 g/ n2/sec] x 3,600 sec/ hour
kg/ nB (0.036 g/n2/hr) x (1 - 0) x ([4 msec)/(12.8
m sec)]3 x 0.01257

= 1.83 x 1010 nB/ kg
SExDi = (160 my/kg) x (2.5 mB/hr) x [(1/1.91 x 106 nmB/kg) + (1/1.83 x 1010

n3/kg)] x (4 hr/d) x (12 d/yr) x (25 yrs)
(70 kg) x (25,550 d)

1.56 x 10-10 ng/kg/d

ELCR
(6.1kg -d/ng)]}

{[(1.34 x 10-6 ng/kg/d) x (7.3kg -d/mg)] + [(1.56 x 10-10 ng/kg/d) x
0.01

x

9.8 x 10-8
(CSF, is not available for chrysene; therefore dermal exposure is not included
in the ECLR cal cul ation.)
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TABLE 2-15

EQUATI ONS AND SAMPLE CALCULATI ONS FOR SO L EXPOSURE
SI TE FT-05, FIRE PROTECTI ON TRAI NI NG AREA NO. 2
HOMVESTEAD Al R RESERVE BASE, FLORI DA
(Page 4 of 4)



Sanpl e Cal cul ati on: Non-Cancer Effects of Cobalt (adult resident)

SExD. = (1.3 nmg/kg) x (100 ng/d) x (350 d/yr) x (30 yrs) x (10-8 kg/ ng)
(70 kg) x (10.950 d)

= 1.78 x 10-8 ng/kg/d

SExDd = (1.3 ng/kg) x (4,650 cn2) x (1 nmg/cnR/d) x 0.001 x (350 d/yr) x (30 yrs) x
(10-6 kg/ nmg)
(70 kg) x (10.950d)

= 8.28 x 10-6 ng/kg/d

SExDi = (1.3 nmg/kg) x [0 +(1/1.83 x 1010 nB/kg)] x (0.83 n3/hr) x (24 hr/d) x (350

d/yr) x (30 yrs)
(70 kg) x (10,950 d)

1.94 x 10-11 ny/kg/d

HI = 1.78 x 10-6 ng/kg/d + 8.28 x 10-6 ng/ kg/d
6 x 10-2 ng/kg/d 2 x 10-2 ng/kg/d
= 0.000034

(RfDi is not available for cobalt; therefore, inhalation exposure is not
included in the H calculation.)
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TABLE 2-16

EQUATI ONS AND SAMPLE CALCULATI ONS FOR WADI NG EXPOSURE
SI TE FT-5, FIRE PROTECTI ON TRAI NI NG AREA NO. 2
HOMVESTEAD Al R RESERVE BASE, FLORI DA
(Page 1 of 2)

Equati on Definitions:

VEX D. = EPC... x IR .. x ED x EF x ET + EPC... x
IRL... x ED x EF
BW x AP
BW x AP x UCi



V\EX D4 = EPC... x SSA x PC x UC2 x ED x EF x ET + EPC... x
SSA X SAR x ABS x ED x EF
BW x AP
BW x AP x UCi

ECLR = [(MExD. x CSF.) + (WexDd x CSF.)] x TEF

HI = (MEXD./RfD.) + (WExDd/Rfd.)
wher e:
ABS Dermal absorption efficiency, constituent-specific (from Table 3.11).
AP Aver agi ng period (equal to ED x 365 days/year for non-cancer effects;

25,550 days [70 years x 365
days/year] for cancer effects) (USEPA, 1991a).

BW Body wei ght (70 kg for an adult; 38 kg for an older child [aged 6 to 15

years] (USEPA, 1991a; USEPA
1989c) .

CSF. Cancer slope factor adjusted to an absorbed dose (kg-day/ng) (from Table
3.10).

CSF. Cancer slop factor for oral exposure (kg-day/ng) (from Table 3.10).

ED Exposure duration (25 years for a base worker; 9 years for an ol der
child [aged 6 to 15 year]).

EF Exposure frequency (12 days/year).

ELCR Excess lifetine cancer risk (unitless).

EPC. .. Constituent exposure point concentration in the surface water (ng/L)
(Table 3.4).

EPC. .. Constituent exposure point concentration in the sedinment (ng/kg) (Table
3.4).

ET Exposure tine (8 hours/day for a base worker; 2.6 hours/day for an ol der
child).

HI Hazard I ndex (unitless).

IR .. I ncidental ingestion rate of sedinent while wading (5 ng/day).

IR .. I ncidental ingestion rate of surface water while wading (0.005
liters/hour).

PC Permeability constant (cm hour) (from Table 3.11).

Rf d. Ref erence dose adjusted to an absorbed dose (ng/kg/day) (from Table
3.9).

Rf d. Ref erence dose for oral exposure (ng/kg/day) (from Table 3.9).

SAR Sedi nrent adherence rate (1 ng/cnk/day) (USEPA, 1992b).

SSA Exposed skin surface area (3,120 cn2 for a base worker; 3,715 cn2 for an

older child [aged 6 to 15
years]) (USEPA, 1991a; 1989c).
TEF Toxi city equival ency factor for carcinogenic polynuclear aronmatic
hydr ocar bons (PAHs); not applicable
for other constituents.

uc1 Unit conversion 1 (106 ng/kg).
uc2 Unit conversion 2 (10-3 L/cnB).
WEX Dd Wadi ng exposure dose from dernmal contact (ng/kg/day).

VEXD. Wadi ng exposure dose fromincidental ingestion (ng/kg/day).
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TABLE 2-16

EQUATI ONS AND SAMPLE CALCULATI ONS FOR WADI NG EXPOSURE
SI TE FT-5, FIRE PROTECTI ON TRAI NI NG AREA NO. 2
HOMVESTEAD Al R RESERVE BASE, FLORI DA
(Page 2 of 2)

Sanpl e cal cul ati on - Bronodi chl or onet hane, cancer effects, base worker

VEXD. = (0.0020 nmg/L) x (0.005 L/hr) x (25 yrs) x (12 days/yr) x (8 hrs/day)
(70 kg) x (25,550 days)
= 1.3 x 10-8 nyg/ kg/ day
WEX Dd = (0.0020 nmg/L) x (3,120 cn2) x (5.8 x 10-3 cmhr) x (10-3 L/cnmB) x (25 yrs) X

(12 days/yr) x (8 hrs/day)
(70 kg) x (25,550 days)

4.9 x 10-8 ng/ kg/ day

ELCR = [(1.3 x 10-8 ng/kg/day) x (0.062 kg-day/ng)] + [(4.9 x 10-8 ng/ kg/day) x
(0.062 kg/day/ ng)]

= 3.8 x 10-9

Sanpl e Cal cul ati ons - phenant hrene, non-cancer effects, child:

VEXD. = (0.28 nmg/ kg) x (5 ng/day) x (9 yrs) x (12 days/yr)
(38 kg) x (3.285 days) x 106 ng/ kg)

= 1.2 x 10-9 nyg/ kg/ day
WEX Dd = (0.28 mg/kg) x (3,715 cnm2) x (1lmg/cnR/day) x (0.03) x (9 yrs) x (12 days/yr)
(38 kg) x (3,285 days) x (106 ng/kg)
= 2.7 x 10-8 ny/ kg/ day

HI = 1.2 x 10-8 nyg/ kg/ day + 2.7 x 10-8 ny/ kg/ day
3 x 10-2 ny/ kg/ day 3 x 10-2 ny/ kg/ day

= 9.4 x 10-7
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CSF. Use of the approach nakes underestimtion of the actual cancer risk highly
unli kel y.

Sl ope factors are derived fromresults of human epi demi ol ogi cal studies or chronic
ani mal

bi oassays to which animal to human extrapol ation and uncertainty factors have been
appl i ed.

The CSFs for the carcinogenic contanm nants of concern are contained in Table 2-17.

As an interimprocedure until nmore definitive Agency guidance is established. Region IV
has adopted a toxicity equival ency factor (TEF) nethodol ogy for evaluating the

carci nogeni c
risks from PAHs. This nethodol ogy relates the relative potency of each individua
carcinogenic PAH to the potency of benzo(a)pyrene, the nost carcinogenic PAH.  The TEFs
for the PAHs are also presented in Table 2-17.

Ot her COPCs, including other PAHs and netals, nmay cause health probl ens other than

cancer. Reference doses (RfDs) have been devel oped by EPA for indicating the potentia
for

adverse health effects from exposure to contam nants of concern exhibiting non-
carci nogeni c

effects. RfDs, which are expressed in units of (ng/kg-day)-1, are estinmates of lifetine
daily

exposure |l evels for humans, including sensitive individuals, that are believed to be
safe by

EPA. RfDs are derived from human epi demi ol ogi cal studies or aninmal studies to which

uncertainty factors have been applied (e.g., to account for the use of animal data to
predi ct

effects on humans). Estimated intakes of COPCs from contam nated nedia can be conpared

to their respective RfDs. The RfDs for the noncarci nogenic contam nants of concern are

provi ded in Table 2-18.

2.9.5 Ri sk Characteri zation

The centerpiece of the BRAis the risk characterization, which conbines the other
conmponents of the evaluation to estinmate the overall risk from exposure to site
cont am nati on.

In sutmmary, the results of the BRA indicate that human health risks associated with
pot enti al
current and future | and use scenarios at Site FT-5/0QU-1 exceed EPA' s and FDEPs target

risk
range for protection of human health.
2.9.5.1 Carcinogenic Risk. For cancer causing conpounds, risk is a probability that is
expressed in scientific notation. For exanple, an excess lifetime cancer risk of 1x10-6
means

that an individual has an additional 1 in 1,000,000 chance of devel oping cancer as a
result of

site-rel ated exposure over an estimated 70 year lifetine. EPA has established a target
risk



CANCER CLASSI FI CATI ONS

Tunor site
Consti tuent
O al | nhal ati on

VCCs

Benzene
| eukem a | eukem a

Br onodi chl or onet hane
liver NA

Met hyl ene Chl ori de
liver lung, liver

BNAs
Benzo( a) ant hr acene*
NA NA
Benzo(b) fl uorant hene*
NA NA
Benzo( k) fl uorant hene*
NA NA
Benzo(a) pyrene
st omach respiratory tract
But yl benzyl pht hal ate
NA
Car bazol e

Chrysene*

£ $

Di benzo( a, h) ant hr acene*

=

I ndeno(1, 2, 3-c, d) pyrene*
NA

Pent achl or opheno

liver, adrenal gland NA

£ £ § £ %

Pesti ci des
4,4' - DDD

liver NA
4,4' - DDE

liver NA
Hept achl or

liver liver

TABLE 2-17
CANCER SLOPE FACTORS, TUMOR SI TES AND USEPA

FOR CONSTI TUENTS OF CONCERN
SITE FT-5, FI RE PROTECTI ON TRAI Nl NG AREA NO. 2
Honmestead Air Reserve Base, Florida

CSF (ng/ kg/day) 1
USEPA
O al Adj ust ed[ a] I nhal ation TEF
Classification

2. 9E-02 2. 9E-02 2. 9E-02 --
A
6. 2E- 02 6. 2E- 02 NA --
B2
7.5E-03 7.5E-03 1. 6E-03 --
B2
5.8E-01 I AP 6. 1E-01 0.1
B2
5.8E-01 I AP 6. 1E-01 0.1
B2
5.8E-01 I AP 6. 1E-01 0.1
B2
5. 8E+00 I AP 6. 1E+00 1
B2
NA I AP NA --
C
2. 0E-02 I AP NA --
B2
5. 8E-02 I AP 6. 1E-02 0.01
B2
5. 8E+00 I AP 6. 1E+00 1
B2
5.8E-01 I AP 6. 1E-01 0.1
B2
1. 2E-01 1. 3E-01 NA --
B2
2.4E-01 2. 7E-01 NA --
B2
3.4E-01 3.8E-01 NA --
B2
9. 1E+00 1. 5E+01 9. 1E+00 --
B2



I norgani cs

Arsenic 1. 75E+00 1. 8E+00 1. 5E+01 --
skin respiratory tract A

Cadmi um NAP NAP 6. 1E+00 --
NA respiratory tract B1

Chrom um VI NAP NAP 4. 2E+01 --
NA l ung A

Lead NA NA NA --
NA NA B2

Ni ckel NAP NAP 8.4E-01 --
NA respiratory tract A

Ref er ences: ATSDR, 1991c; IRI'S, 1992; USEPA, 1992a, b.

[a] The CSF adjusted to an absorbed dose was used to assess dermal exposure.

The adj usted CSF was derived according to
USEPA (1989a) net hodol ogy by dividing the oral CSF by the constituent-
speci fic oral absorption efficiency (Table 3-8).
* The oral and inhalation CSF was converted to an equi val ent concentration
on benzo(a)pyrene following the Interim
USEPA Regi on |V guidance on the toxicity equival ency factor (TEF)
nmet hodol ogy for carcinogenic PAHs (USEPA, 1992a).
- - Not applicable; the TEF is relevant only for the carcinogeni c PAHs.

| AP | nappropriate to adjust the oral CSF for carcinogenic PAHs to eval uate
dermal exposure (USEPA, 1989a).

ng/ kg/ day M I1ligranms per kilogram per day.

NA Not avail abl e.

PAHs Pol ynucl ear aronmatic hydrocarbons

TEF Toxi city equival ency factor for carcinogenic PAHs

NAP Not applicable since it is carcinogenic by Inhalation only.
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TABLE 2-18

REFERENCE DOSES FOR CONSTI TUENTS OF CONCERN
SITE FT-5, FI RE PROTECTI ON TRAI Nl NG AREA NO. 2
Honmestead Air Reserve Base, Florida

Oral Rfd Adj ust ed Rf Da
I nhal ation RfD
Consti tuent (nmg/ kg/ day) (nmg/ kg/ day)

(mg/ kg/ day)

VQOCs

Acet one 1. 0E-01 1. 0E-01
NA

Benzene NA NA
1. 0E-04

Br onodi chl or onet hane 2.02-02 2. 0E-02



3. 0E-02

2.9E-01

9.0E-01

1. 0E-01

3.0E-01

£ £ $ £ £ £ § § 5§ %

6. 0E-02
6. 0E-02

3. 7E-04

3. 7E-04

2- But anone
Et hyl benzene
Met hyl ene Chl ori de

Tol uene

1,1, 1-Trichl or oet hane

Xyl ene

BNAs

Acenapht hene
Acenapht hyl ene

Ant hr acene

Benzo(g, h,i)peryl ene
But yl benzyl pht hal ate
Car bazol e

Di benzof ur an

Di et hyl pht hal ate

Fl uor ant hene

Fl uor ene

n- Hexaneb

6. 0E-02

2- Met hyl napht hal ene
Napht hal ene
Pent achl or opheno

Phenant hr ene

Pyrene

Pesti ci des
4,4' -DDD

4, 4' - DDE

. 0E-02

.0E-01

. 0E-02

.0E-01

. 0E-02

. OE+00

. 0E-02

. 0E-02

.0E-01

. 0E-02

.0E-01

. 0E-02

.0E-01

. 0E-02

. 0E-02

. 0E-02

. 0E-03

. 0E-02

. 0E-02

. 0E-02

. 0E-03

. 0E-04

. 0E-02

.0E-01

. 0E-02

.0E-01

. 0E-02

. OE+00

. 4E-02

. 7TE-02

. 7TE-01

. 7TE-02

.0E-01

. 7TE-02

.0E-01

. 6E-02

. 6E-02

. 7TE-02

. 6E-03

. 0E-02

. 7TE-02

. 7TE-02

. 0E-03

. 0E-04



Hept achl or epoxi de 1. 3E-05 7. 8E-06
NA

I norgani cs

Al um num NA NA
NA

Arsenic 3.0E-04 2.9E-04
NA

Bari um 7.0E-02 5. 0E-03
1. 4E-04

Cadmi um (foof) 1. 0E-03 2. 0E-05
NA

Cadmi um (wat er) 5. 0E-04 1. OE- 05
NA

Chrom um 5. 0E-03 1. OE- 04
NA

Cobal t 6. OE- 02 2. 0E-02
NA

Copperc 3. 7E-02 2.2E-02
NA

Iron NA NA
NA

Lead NA NA
NA

Manganese 1.4E-01 7. 0E-05
1.1E-04

Mer cury 3.0E-04 5. 0E- 05
9. OE- 05

Ni ckel 2. 0E-02 9. 0E-03
NA

Vanadi um 7.0E-03 7.0E-05
NA

Zi nc 3.0E-01 9. 0E- 02
NA

Not es

a The RfD adjusted to an absorbed dose was used to assess dermal exposure. The

adj usted RfD was derived according to
USEPA (1989a) net hodol ogy by multiplying the oral RfD by the constituent-
speci fic oral absorption efficiency (from Table

3-9).
b n- Hexane is used as a surrogate for C8 to C20 hydrocarbons.
c Based on current drinking-water standard.
NA Not avail abl e.

Ref erences: ATSDR, 1991d; IRI'S, 1992; USEPA, 1992a.

range for DOD and Superfund cl eanups of between 1x10-4 (1 in 10,000) and 1x10-6.
However, the state of Florida's target risk is 1x10-6.

The formul a used for calculating cancer risk is shown bel ow



Ri sk = CDI x CSF

wher e: Ri sk = a unitless probability of an individual devel opi ng cancer
CDI = chronic daily intake averaged over 7, years (ng/kg)
CSF = cancer slope factor, expressed as (ng/kg-day)-1

Potential current site risk for a base worker exposed to surficial soils results in a
total site

excess lifetime cancer risk of 1 x 10-5.

The excess lifetime cancer risk for a hypothetical future adult and child resident
exposed to

groundwat er are 3x10-4 and 2x10-4, respectively. The excess lifetinme cancer risks for

hypot heti cal future adult and child residents exposed to soil at the site are 1x10-3 and
2x10- 3,

respectively. The cancer risk for the hypothetical future adult and child resident
exceeds the

upper end for the risk range deened protective of human health by USEPA and the FDEP

Hazards due to non-carcinogenic chemicals: for conpounds which cause toxic effects

ot her than cancer, EPA conpared the exposure point concentration of a contam nant found
at

the site with a reference does representing the maxi mum anount of a chem cal a person

coul d be exposed to without experiencing harnful effects. The ratio of the average
daily

intake to the reference dose is called a hazard quotient (HQ. The fornula for
calculating the

HQ i s shown bel ow

Non- cancer HQ CDI/RfD

wher e CDI = chronic daily intake
Rf D reference dose

CDI and RfD are expressed in the same units (ng/kg-day)-1 and represent the sane
exposur e

period (i.e., generally chronic, but also subchronic, or short-term.

The hazard index (H') can be generated by adding the HQ for all contaninants of concern
that affect the sane target organ (such as the liver) within a nmedian or across al
nedia to

whi ch a given popul ati on may reasonably be exposed. |n general, EPA considers an H of
1.0 to be the mexi mum accept abl e hazard.

The HI for a current base worker exposed to surficial soils is 0.005. The H for the
future

adult and child residents exposed to groundwater at Site FT-5/0OU- 1 are 10 and 40,

respectively. The H for the future adult and child resident exposed to soils are 0.2
and 1,

respectively.



The non-cancer H for hypothetical future adult and child resident exposure to
gr oundwat er
is above the USEPA risk benchmark of 1. Hypothetical future hazards for residents
exposed
to soils (both an adult and a young child aged O to 6 years) are a or bel ow the USEPA
benchmarks (0.2 and 1 for the adult and child, respectively).

2.9.52 Total Risk. The total site risk for the current base worker exposed to surficia

soils and to surface water and sedinents is 1x10-5 and H of 0.005. These risk val ues
for

potential exposure do not exceed the USEPA risk benchmark of 10-4 for cancer risk and 1
for

non-cancer risk; however, they do exceed the FDEP benchmark of 10-6. The risk for

hypot heti cal future adult resident exposure to groundwater and soil is 1 x 10-3 and a
total site

HI of 10. The cancer risk for soil and groundwater exceed USEPA and FDEP heal t h- based

| evel s. The non-cancer risk also exceeds the USEPA benchmark of 1. Hypothetical future

cancer and non-cancer risk were calculated for a young child (age 0 to 6 years) exposed

to

groundwater and soils and for an older child (aged 6 to 15 years) exposed to surface
wat er

and sedinments. The cal cul ated cancer and non-cancer risks for the young child and the
ol der

child were added to obtain the total site risk for a hypothetical child resident. The
total site

risk for future child exposure to groundwater, soil, surface water, and sedinment is 2 x
s and an H of 30. Both risks exceed USEPA and FDEP heal th based |evels.

2.9.5.3 Ri sk from Lead Exposure. Based on the results fromthe USEPA Lead5
rodel the |l ead concentrations in soil and groundwater at Site FT-5/0U-1 are unlikely to cause

adverse effects for young children.

2.9.6 Cheni cal s of Concern and Renedi al Goal Option

COCs contribute significantly to a use scenario for a receptor that (a) exceeds a 10-4
tota

carcinogenic risk, (b) exceeds an H of 1, or (c) exceeds a state or federal chenica
specific

ARAR. Chenical s need not be included if their individual carcinogenic risk contribution
is

| ess than 1x10-6 or their non-carcinogenic HQis less than 1. For this site, the
rel evant RGOs
are for TPH and PAHs.

RGOs are risk-based cleanup | evels: they are devel oped by conbining the intake |evels
to

each chem cal receptor fromall appropriate routes of exposure (i.e., inhalation
i ngestion,



and dernmal) and pathways within a scenario and rearranging the site specific CD
equati ons

used in the risk characterization to solve for the concentration term RGOs are
devel oped for

each nedium each | and use, and each receptor type

The RGOs are presented here in tabular form and include cleanup |evels for the 10-4, 10-

and 10-6 levels for each COC, nedium and scenario and the HQ of 0.1, 1, and 10 |l evels
as

wel | as any chem cal -specific ARARs. A summary of the risk-hazard RGOs are presented in

Tabl es 2-19 through 2-21.

2.9.7 Uncertainties in the Ri sk Assessnment

The risk estimates presented in the BRA are conservative estinmates of the risks
associ at ed

with current and hypothetical future exposure to nedia at the site. Actual risks are
al nost

certainly lower than those presented. Further, there is considerable uncertainty
i nherent in

the risk assessnment process. Sources of uncertainty can be sunmarized as foll ows:

Envi ronnental sanpling may not fully identify constituent distribution.

Exposure doses cal cul ated for hypothetical future scenarios do not take into account
nat ura

attenuation processes that will reduce constituent concentrations and the |ikelihood of

exposure.

Toxicity values and other toxicologic information used to calculate risks are associ ated

with
signi ficant uncertainty; nost information has been devel oped using | aboratory aninals
exposed to hi gh doses.
Sufficient toxicological data nay not be available for all detected constituents. As a
result,

surrogate conpounds were used to eval uate PAHs and petrol eum hydrocarbons.

Non- car ci nogeni c risks associated with potential |ead exposure were eval uated
differently
fromother COCs in the risk assessnent.

TABLE 2-
19
RI SK BASED REMEDI AL GOAL
OPTI ONS FOR SO L
BASED ON POTENTI AL CURRENT
BASE WORKER EXPOSER
SITE FT-5, FI RE PROTECTI ON
TRAI NI NG AREA NO. 2
HOMESTEAD Al R FORCE



BASE, FL

2)

ORI DA

Constituents

Cancer Ri sk Base RGOs

0. 000001

160
160
160

16

3,700

1, 600

0. 00001 0. 0001

VQOCs

Acet one

Br onodi chl or onet hane
12, 000 120, 000
2- But anone

Et hyl benzene

Met hyl ene chl ori de

75, 000 750, 000

SVQOCs

Acenapht hene

Acenapht hyl ene

Ant hr acene

Benzo( a) ant hracene

1, 600 16, 000
Benzo(b) fl uorant hene

1, 600 16, 000
Benzo( k) fl uorant hene

1, 600 16, 000
Benzo(a) pyrene

160 1, 600

Benzo(g, h,i)peryl ene

But yl benzyl pht hal ate

Car bazol e

37,000 370, 000
Chrysene

16, 000 160, 000

Di benzof ur an

Di benzo( a, h) ant hracene
160 1, 600

Fl uor ant hene

Fl uor ene

EPCss

12

0.16

0.15

16

35

77

160

140

90

100

56

12

58

160

13

19

360

35

THI :

Non- Cancer

0.1

260, 000

790, 000

230, 000

78, 000
44,000

440, 000

44, 000

520, 000

48, 000

48, 000

1

2,600, 000

7,900, 000

2, 300, 000

780, 000
440, 000

4, 400, 000

440, 000

5, 200, 000

480, 000

480, 000

Ri sk Based

(Page 1 of

RGOs

10

26, 000, 000

79, 000, 000

23,000, 000

7, 800, 000
4, 400, 000

44,000, 000

4, 400, 000

52, 000, 000

4, 400, 000

4,800, 000

4,800, 000



n- Hexanea 2,900 160, 000 1, 600, 000 16, 000, 000

I ndeno(1, 2, 3-c, d) pyrene 64 -- -- -

160 1, 600 16, 000
2- Met hyl napht hal ene 92 29, 000 290, 000 2,900, 000
Napht hal ene 49 17, 000 170, 000 1, 700, 000
Pent achl or ophenol 16 - - - - - -

28 280 2,800
Phenanat hr ene 340 44,000 440, 000 4,400, 000
Pyrene 250 44,000 440, 000 4, 400, 000

TABLE 2-
19
Rl SK BASED REMEDI AL GOAL
OPTI ONS FOR SO L
BASED ON POTENTI AL CURRENT
BASE WORKER EXPOSER
SI TE FT-5, FIRE PROTECTI ON
TRAI NI NG AREA NO. 2
HOVESTEAD Al R FORCE
BASE, FLORI DA
(Page 1 of
2)

Constituents EPCss Non- Cancer Ri sk Based RGOs
Cancer Ri sk Base RGOs
THI : 0.1 1 10
0. 000001 0. 00001 0. 0001
Pesti ci des

4,4' - DDD 0. 34 -- -- --
150 1, 500 15, 000

4, 4- DDE 0.034 -- -- --
110 1,100 11, 000

I norgani cs

Al um num 7, 300 - - - -

Arsenic 8.6 6, 400, 000 64, 000, 000
640, 000, 000 -- -- --

Bari um 48 160, 000 1, 600, 000
16, 000, 000 -- -- --

Cobal t 1.4 210, 000 2,100, 000
21, 000, 000 -- -- --

Chr omi um 36 - - - - - -
270, 000 2,700, 000 27, 000, 000

Copper 10 120, 000 1, 200, 000



12, 000, 000

[ron 8,400 -- -- --
Lead 980 -- -- --
Manganese 140 250, 000 2,500, 000
25, 000, 000 -- -- --
Mer cury 0. 022 120 1, 200 12, 000
Ni ckel 7.8 -- -- --
13, 000, 000 130, 000, 000 1, 300, 000, 000
Vanadi um 7.8 4,100 41, 000
410, 000 -- -- --
Zi nc 91 1, 100, 000 11, 000, 000
110, 000, 000 -- -- --
Concentrations are given in nmlligrans per kil ogram (ng/kg)
Ri sk-based RGOs which are less that the current EPCss are indicated with a cell border
- - RGO not avail abl e or not applicable
a n- Hexane is a surrogate for petrol eum hydrocarbons
EPCss Exposure point concentration in surficial soil (from G& 1994hb)
RGO Renmedi al goal option
TCR Target cancer risk
THI Target hazard index
Sour ce: Geraghty and MIler, 1994b
TABLE 2-
20
Rl SK BASED REMEDI AL GOAL
OPTI ONS FOR SO L
BASED ON HYPOTHETI CAL FUTURE
ADULT RESI DENT EXPOSURE
SITE FT-5, FI RE PROTECTI ON
TRAI NI NG AREA NO. 2
HOMVESTEAD Al R FORCE
BASE, FLORI DA
(Page 1 of
2)
Constituents EPCss Non- Cancer Ri sk Based RGOs
Cancer Ri sk Base RGOs
THI : 0.1 1 10
0. 000001 0. 00001 0. 0001
VQOCs
Acet one 12 5, 000 50, 000 500, 000
Benzene 0.21 -- -- --
24 240 2,400

Br onodi chl or onet hane 0.

16 .- .- .-



0.23

190 1, 900
2- But anone

Et hyl benzene

Met hyl ene chl ori de
1, 200 12, 000
Xyl enes

SVQOCs

Acenapht hene

Acenapht hyl ene

Ant hr acene

Benzo( a) ant hracene

23 230
Benzo(b) fl uorant hene

23 230
Benzo( k) fl uorant hene

23 230
Benzo(a) pyrene

2.3 23

Benzo(g, h,i)peryl ene

But yl benzyl pht hal ate

Car bazol e

580 5, 800
Chrysene

230 2,300

Di benzof ur an

Di benzo( a, h) ant hracene
2.3 23

Fl uor ant hene

Fl uor ene

n- Hexanea

I ndeno(1, 2, 3-c, d) pyrene
23 230

2- Met hyl napht hal ene

Napht hal ene

Pent achl or opheno
5.4 54
Phenanat hr ene

0.8

3.3

0.21

2.5

61

190

190

210

120

150

72

52

66

210

25

24

440

82

680

81

34

64

21

410

15, 000

4, 300

100, 000

1, 600
910

9, 100

910

1, 000

1, 000
1, 000

3, 000

580

330

910

150, 000

43, 000

1, 000, 000

16, 000
9, 100

91, 000

9, 100

10, 000

10, 000
10, 000

30, 000

5, 800

3, 300

9, 100

1, 500, 000

430, 000

10, 000, 000

160, 000
91, 000

910, 000

91, 000

100, 000

100, 000
100, 000

300, 000

58, 000

33, 000

91, 000



Pyrene

20

OPTI ONS FOR SO L

ADULT RESI DENT EXPOSURE
TRAI NI NG AREA NO. 2

BASE, FLORI DA

320

2)

Constituents EPCss
Cancer Ri sk Base RGOs
0. 000001 0. 00001 0. 0001

Pesti ci des

4, 4" - DDD 0. 34
2.6 26 260

4, 4- DDE 0. 034
1.8 18 180

hept achl or epoxi de 0. 26
0.022 0.22 2

I norgani cs

Al um num 4,500

Arsenic 6
0.93 9.3 93

Bari um 29

Cadni um 0. 86
26, 000 260, 000 2,600, 000

Chrom um 24
3, 800 38, 000 380, 000

Cobal t 1.3

Copper 7.6

I ron 4,900

Lead 330

THI :

910 9, 100 91, 000

TABLE 2-

RI SK BASED REMEDI AL GOAL
BASED ON HYPOTHETI CAL FUTURE

SITE FT-5, FI RE PROTECTI ON
HOMESTEAD Al R FORCE

(Page 2 of

Non- Cancer Ri sk Based RGOs

0.1 1 10

3, 100 31, 000 310, 000
3, 800 38, 000 380, 000
2,000 20, 000 200, 000



Manganese 81 4,900 49, 000 490, 000
Mer cury 0.021 2.7 27 270
Ni ckel 6.6 -- -- --
190, 000 1, 900, 000 19, 000, 000
Vanadi um 6.9 90 900 9, 000
Zi nc 48 19, 000 190, 000
1, 900, 000 -- -- --
Concentrations are given in nmlligrans per kil ogram (ng/kg)
Ri sk-based RGOs which are less that the current EPCss are indicated with a cell border
- - RGO not avail abl e or not applicable
a n- Hexane is a surrogate for petrol eum hydrocarbons
EPCss Exposure point concentration in soil (Table 3.3)
RGO Renmedi al goal option
TCR Target cancer risk
THI Target hazard index
Sour ce: Geraghty and MIler, 1994b
TABLE 2-
21
Rl SK BASED REMEDI AL GOAL
OPTI ONS FOR SO L
BASED ON HYPOTHETI CAL FUTURE
CHI LD RESI DENT EXPOSURE
SITE FT-5, FI RE PROTECTI ON
TRAI NI NG AREA NO. 2
HOMESTEAD Al R FORCE
BASE, FLORI DA
(Page 1 of
2)
Constituents EPCss Non- Cancer Ri sk Based RGOs
Cancer Ri sk Base RGOs
THI : 0.1 1 10
0. 000001 0. 00001 0. 0001
VQOCs
Acet one 12 670 6, 700 67,000
Benzene 0.21 -- -- --
19 190 1, 900
Br onodi chl or onet hane 0. 16 -- -- --
13 130 1, 300
2- But anone 0.8 2,500 25, 000 250, 000
Et hyl benzene 3.3 610 6, 100 61, 000



88

1.2

1.2

1.2

0.12

Met hyl ene chl ori de
880 8, 800
Xyl enes

SVQOCs

Acenapht hene

Acenapht hyl ene

Ant hr acene

Benzo( a) ant hracene

12 120
Benzo(b) fl uorant hene

12 120
Benzo( k) fl uorant hene

12 120
Benzo(a) pyrene

1.2 12

Benzo(g, h,i)peryl ene

But yl benzyl pht hal ate

Car bazol e

390 3,900
Chrysene

120 1, 200

Di benzof ur an

Di benzo( a, h) ant hracene
1.2 12

Fl uor ant hene

Fl uor ene

n- Hexanea

I ndeno(1, 2, 3-c, d) pyrene
12 120

2- Met hyl napht hal ene

Napht hal ene

Pent achl or opheno
7.8 78
Phenanat hr ene

Pyrene

0.21

2.5

61

190

190

210

120

150

72

52

66

210

25

24

440

82

680

81

34

64

21

410

320

13, 000

300
160

1, 600

160

1, 300

190
190

400

110

67

160

160

130, 000

3, 000
1, 600

16, 000

1, 600

13, 000

1, 900
1, 900

4,000

1, 100

670

1, 600

1, 600

1, 300, 000

30, 000
16, 000

160, 000

16, 000

130, 000

19, 000
19, 000

40, 000

11, 000

6, 700

16, 000

16, 000



21

OPTI ONS FOR SO L

CHI LD RESI DENT EXPOSURE
TRAI NI NG AREA NO. 2
BASE, FLORI DA

2)

Constituents EPCss
Cancer Ri sk Base RGOs
0. 000001 0. 00001 0. 0001

Pesti ci des

4, 4" - DDD 0. 34
2.4 24 240

4, 4- DDE 0.034
1.7 17 170

Hept achl or epoxi de 0. 26
0. 027 0. 27 3

I norgani cs

Al um num 4,500

Arsenic 6
0.51 51 51

Bari um 29

Cadni um 0. 86
27,000 270, 000 2,700, 000

Chrom um 24
4,100 41, 000 410, 000

Cobal t 1.3

Copper 7.6

I ron 4,900

Lead 330

Manganese 81

Mer cury 0.021

Ni ckel 6.6
200, 000 2, 000, 000 20, 000, 000

Vanadi um 6.9

TABLE 2-

RI SK BASED REMEDI AL GOAL
BASED ON HYPOTHETI CAL FUTURE

SITE FT-5, FI RE PROTECTI ON
HOMESTEAD Al R FORCE

(Page 2 of

Non- Cancer Ri sk Based RGOs

THI : 0.1 1 10
450 4,500 45, 000
450 4,500 45, 000
230 2,300 23,000
780 7,800 78,000
0. 67 6.7 67

21 210 2,100



Zi nc 48 2,200 22,000 220, 000

Concentrations are given in nmlligrans per kil ogram (ng/kg)

Ri sk-based RGOs which are |less that the current EPCss are indicated with a cell border

- - RGO not avail abl e or not applicable

a n- Hexane is a surrogate for petrol eum hydrocarbons
EPCss Exposure point concentration in soil (Table 3.3)
RGO Renmedi al goal option

TCR Target cancer risk

THI Target hazard index

Sour ce: Geraghty and MIler, 1994b

There is considerable uncertainty associated with the toxicity of mxtures. The risk
assessnment assunmes that toxicity is additive; the mixture of constituents present has

neit her
synergi stic not antagonistic interaction; and that all of the constituents have the sane
mechani sm of action in the same target organ to produce the same toxic endpoints.
The use of conservative assunptions and nodels and the conversation built into the RfDs
and CSFs are believed to result in an overestimate of risk. Therefore, actual risk may
be
much | ower than the estimates presented in the BRA but are unlikely to be greater.
2.9.7.1 Ecol ogi cal Risks. Conditions at OUJ 1 provide little usable or preferred
habi t at

for terrestrial species. Limted vegitation is available for food or cover and the
shal | ow
depth of soil to bedrock restricts the activities of burrowing animals. While avian

speci es
may visit the site, it is unlikely that they would derive a significant portion of their
diet fromthe limted resources available. The potential water hazards to acquatic life
from
groundwat er contami nants being transported and di scharged to surface water bodies (i.e.
t he
OU- 1 drainage canal or the Boundary Canal) are considered |ow due to dilution and
m Xxi ng.

The limted distribution of contami nants in the canal sedinents also indicated a | ow
pot enti al
for ecological effects to acquatic organi sms.

Four state threatened plant species (pine ferm brake fern, southern shield fern, and
tetrazygia)

were identified along the drainage ditch conprising the south and east boundaries of
Site

FT-5/0OU- 1. The occurrence of special status species is concern due to their limted

nunbers and precarious state of existence. However, in view of the limted extent of
soi|l and

sedi nent contanmination at Site FT-5/0Ul, it is unlikely that contam nation is present
t he

in



areas inhabited by these threatened species.
2.10 DESCRI PTI ON OF ALTERNATI VES

The USAF initially considered seven alternatives in the Feasibility Study (FS) to
address the

soil and groundwater contami nation identified at OU-1. The seven alternatives were

screened based on the criteria of effectiveness, inplenentability, and cost. Four of
t he nost

prom sing alternatives were carried forward through conpl ete evaluation. These four

alternatives were then eval uated agai nst the mne CERCLA criteria requirenents for
sel ecting

a renedial alternative. These nine criteria include effectiveness, inplenmentability,
cost, state

acceptance, comrunity acceptance, long-term effectiveness and permanence, reduction of

mobility, toxicity, or volume through treatment, conpliance with ARARs, short term

ef fectiveness, and overall protection of human health and environment. A sunmary of the

four alternatives is presented below while each is described in greater detail in the
FS.

It should be noted that estimated costs for sone of the alternatives presented herein
differ

fromthose presented in the Septenber 1994 Final Feasibility Study Report. These costs

differences arise primarily fromthe reduced cost of disposal to a municipal |andfil
(where

applicable) with respect to the cost of disposal in a RCRA hazardous waste di sposa
facility.

2.10.1 Alternative 1 - No-Action with Groundwater Monitoring of Contami nants
for Mgration and Attenuation

The No-Action Alternative is evaluated as required by the National O and Hazardous
Subst ances Pol | uti on Contingency Plan (NCP), the regulation inplenmenting CERCLA, for
conparison with other alternatives. Sem annual groundwater nonitoring would be
conducted for two years under the No Action Alternative on six existing nonitor wells to
nmonitor migration and attenuation of groundwater contaminants. After the two year
nmonitoring programis conpleted, review of the site would be perforned to evaluate the
contami nant mgration and attenuation. Per CERCLA, site reviews every 5 years would be
conducted as part of this alternative since COCs exceedi ng USEPA target risk ranges

would remain on-site. The groundwater nonitoring programmy be discontinued after the 5-year

site review, if contamination is bel ow health-based |evels.

The present-worth cost of this alternative is estimted at $522,000 with capital costs
o $27,000 and an annual operation and mai ntenance (O&\ cost of $29, 500.

2.10.2 Al'ternative 2 - Access Restrictions for Groundwater, Use Restrictions
or Soi |, and Groundwater Mnitoring of Contam nant M gration and

Att enuati on



This alternative includes access restrictions that would prevent placenent of potable
wells in

t he contami nated groundwater beneath OU-1. G oundwater nonitoring would be conducted

to monitor the migration and natural attenuation of the contam nant plunme. Zoning

restrictions by deed would also be utilized to prevent schools, playgrounds, hospitals,
and

residential units frombeing built at Q)1 to limt exposure to adults and children
Thi s

alternative woul d al so prevent the practice of continued disposal of rubble at the site.

Groundwat er nmonitoring would be performed semiannually for 2 years foll owed by review

to eval uate contam nant migration and attenuation to below |l evels of concern. Natura

attenuation is expected to degrade the contaminants below | evel s of health and
envi ronnent a
concerns within 2-5 years. Review of the site would be conducted at |east every 5 years

to

ensure that the renedy continues to provi de adequate protection of human health and the

envi ronnent .

The present-worth cost of this alternative is estimted at $330,000 with capital costs
of

$55, 000 and an annual O&M cost of $58,800. The reduction in estimated costs conpared

with those reported in the Feasibility Study are attributed to the reduced duration of
t he

groundwat er noni tori ng program

2.10.3 Al ternative 3 - Access Restriction for G oundwater, Use Restriction for
Soi |,

Treatment of Rubble and Topsoil, and G oundwater Monitoring of

Cont anmi nant M gration and Attenuation

This alternative would include all the factors previously discussed in Alternative 2
with the

addition of treatment and di sposal of the rubble pile and topsoil. The rubble pile,
along with

the top 6 inches of weathered bedrock woul d be excavated and treated onsite or
transferred to

a recycling facility where it would be burned. Five year site review is included

because

cont ami nat ed (above EPA target levels) soils would renain onsite.

The present-worth cost of this alternative is estimted at $7,150,00 with capital costs
o $6, 655, 000 and an annual cost O&M cost of 58, 800.

2.10.4 Al'ternative 4 - Access Restrictions for Groundwater, Use Restrictions
or Soi |, Treatnment and/or Disposal of Rubble Pile and Topsoil, and

Groundwat er Monitoring of Contam nant Mgration and Attenuation

This alternative includes institutional controls which include all factors previously



di scussed

in Alternative 2, as well as disposal and potential treatnent of the rubble pile,

treat nent of

t he

the topsoil, and groundwater nonitoring. The soil disposal option includes excavating

rubble pile and the top 6 inches native material (referred to as topsoil). Due to the
difference in nature of the rubble pile and the topsoil, they will be handl ed

separately. The

rubble pile, which likely consists only of construction debris, a non-hazardous waste,

will be

di sposed at a nunicipal waste landfill wi thout any restrictions. The topsoil which
showed

low | evel s of PAHs, will require additional characterization prior to disposal. |If
after further

characterization the topsoil is found to be chemcally inpacted, it will be treated by
t her mal

desorption. It has been assunmed that the topsoil will require treatnent while the
rubble pile

wi |l be disposed at a municipal waste landfill. Engineering fill, inmported from
of fsite, would

be backfilled to replace topsoil

The present-cost of this alternative is estimated at $3, 161,316 with capital costs of
$2, 509,570 and O&M costs of $70, 000.

2.10.5 Alternative 5 - Treatnent and/or Disposal of Rubble, Topsoil, and Hot

Spot
Soils; In-Situ Biotreatnment and Air Sparging of G oundwater; and
Groundwat er Mbonitoring.

This alternative includes treatnent and/or disposal of the rubble pile and topsoil as
descri bed

in Alternative 2. Sone of the native oolite will also be excavated to provi de source
removal

in some highly contam nated areas (i.e., hot spots). This alternative also includes in-
situ

bi otreatment of the groundwater via air sparging at the site. Goundwater monitoring is

i ncluded to nmonitor the effectiveness of the alternative during and after the treatnent.

Bi orenedi ati on of the groundwater woul d be acconplished by installing air sparging wells
to

supply the necessary oxygen to enhance biorenedi ation. The air sparging wells would be

installed at the perineter of the groundwater plunme, to prevent the spreading of the
exi sting

plume. The resulting rise in groundwater elevation in the vicinity of the well could be
used

to aid in hydraulic contam nant. G oundwater nonitoring would occur both during and
after

bi ol ogi cal treatnment, to nonitor the effectiveness of this alternative.

The present-worth of this alternative is estimted at $4,629,610 with capital costs of



$2,911, 186 and annual O&M costs of $58, 800.
2.11 SUMMARY OF COMPARATI VE ANALYSI S OF ALTERNATI VES

An eval uation and conpari son of the alternatives are presented in Table 2-22. The
conparison is based on the nine key criteria required under the National Contingency

Pl an
and CERCLA Section 121 for use in evaluation of renedial alternatives by USEPA. The
nine criteria are as foll ows:

TABLE 2-22

COVPARATI VE ANALYSI S OF REMEDI AL ALTERNATI VES FOR SI TE FT-5

(Page 1 of 4)

Criteria
Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5

No Action with Access
Restrictions for Access
Restrictions for Access
Restrictions for Ther mal

Treat ment and/or Di sposal

Groundwat er Mbonitoring
Groundwat er, Use Restriction
Groundwat er, Use Restrictions for
Groundwat er, Use Restrictions for
of Rubbl e, Topsoil, and

for Soils, and

Soi | s, Soi |l s, Treat ment
and/ or Disposal of Hot Spot Soils, In
Situ Biotreatnment of

Groundwat er Mbonitoring

Treatment of Rubble and Topsoil, and
Rubbl es and Topsoil, and
Groundwat er, and G oundwat er

Groundwat er Mbonitoring
Groundwat er Mbonitoring
Moni t ori ng



Overall Protectiveness

Human Heal th Protection

- Direct Contact/
Only current conpl eted exposure
Sane as Alternative 1.
Thermal treatnment of rubble pile and
Sane as Alternative 3.
Thermal treatnment of rubble pile and

Soi | 1 ngestion

pathway is that of base worker cutting the
topsoil permanently destroys | arge
topsoil and insitu biotreatnent of

grass. Excess cancer risk is
per cent age of PAH contamni nation
groundwat er permanently destroys nost

conservatively estimated at 1 x 10-5.
Excess cancer risk to current worker
of the PAH contam nation at the site

and potential future resident is reduced
Excess cancer risk to current worker

to within acceptable levels by either
and potential future resident is expected

treatment or engineered controls.
to be insignificant after renediation.

-  Groundwat er Ingestion for Existing
No risk of ingesting contained

Sanme as Alternative 1. Sanme
as Alternative 1. Sane as
Alternative 1. Sane as
Alternative 1
Users groundwater. G oundwater beneath site

is not used as a potable water supply.

-  Groundwat er Ingestion for Future
Potential exists for ingestion of

Access restrictions provide protection Samne
as Alternative 2. Sanme as
Al ternative 2. Per manent | y
reduces risk to less than

Users

carci nogeni ¢ PAHs cont am nat ed
agai nst locating future wells in
1 x 106 by treating all environnmenta
groundwater if future residential wells
cont ai ned groundwat er.
nmedi a of concern.
are |l ocated near present contam nation.



Envi ronnental Protection
Sonme potential exists for contam nation in
Sane as Alternative 1.
Reduces potential for constituents of
Sane as Alternative 3.
Significantly reduces concentrations of

rubble pile, topsoil, and bedrock to reach
concern to reach groundwater.
constituents of concern in al

groundwater. Does not restrict nigration
Groundwat er contami nati on does not
envi ronnental nmedia of concern.
of current groundwater contam nation.
appears to be mgrating.

Conpl i ance with ARARs

Cheni cal - Specific
Benzene was detected in a groundwater

Sanme as Alternative 1. Access Sane
as Alternative 2. Sane as
Al ternative 2. Woul d Iikely

nmeet MCLs sooner than

sanpl e collected fromone well at a
restrictions reduce risks to human health
the other alternatives.

concentration just above state MCL of 1
until natural processes reduce benzene

ag/L. This alternative does not actively
concentration is groundwater to MCLs.

reduce concentration of benzene.

Locati on- Specific
The Bi scayne Aquifer is a sole source

Sanme as Alternative 1. Sane
as Alternative 1. Sane as
Alternative 1. Sane as

Al ternative 1.
aqui fer. Non-degradation policy applies.

Action-Specific
There are no section-specifics ARARs

Same as Alternative 1. TCLP
anal ysis of sanples from rubble Sanme as
Al ternative 3. Sanme as

Alternative 3.
associated with this alternative.
pile would |ikely neet LDRs.



TABLE 2-22

COVPARATI VE ANALYSI S OF REMEDI AL ALTERNATI VES FOR SITE FT-5

(Page 2 of 4)

Criteria
Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5

No Action with Access
Restrictions for Access
Restrictions for G oundwater, Access
Restrictions for Ther mal

Treat ment and/or Di sposal

Groundwat er Mbonitoring

Groundwat er, Use Restriction for Soils

Use Restrictions for Soils, Treatnent
Groundwat er, Use Restrictions for of
Rubbl e, Topsoil, and Hot Spot Soil s,

and Groundwater Mbnitoring of
Rubbl e and Topsoil, and Soi | s,
Treat ment and/or Di sposal of In Situ

Bi ot reat ment of Groundwater
Groundwat er Mbonitoring

Rubbl es and Topsoil, and

and Groundwater Mbnitoring

Groundwat er Mbonitoring

Oher Criteria an Gui dance

There are no TCBs applicable to soil Samne
as Alternative 1. Sane as
Alternative 1. Sane as
Alternative 1. In situ

bi orenedi ati on of bedrock and
contam nation at Site Ft-5. The 17-1770

gr oundwat er
will likely reduce the

regul ations for total PAHs in groundwater



concentration

of consistent of concern

will not be net for many years.
to bel ow
gui dance levels within a few

years.

Long- Term Ef f ecti veness and
Per manence

Magni t ude of Residual Risk
- Direct Contract/
PAH contam nation in soil is fairly
Current access to site is |linmted by normal
Sane as Alternative 2. |In addition, a Sane

as Alternative 3. Reduce

risk is low. The concentrations
Soi | 1 ngestion

persist ent. However, current access to base

operations. Potential future access | ar ge
per cent age of the PAH

of constituents of concern are

site is limted. is
limted by institutional controls. Risk

contam nation is renmpved fromthe site
significantly reduced.

woul d be | ow because exposure
pat hways are elim nated.

-  Groundwat er Ingestion for Existing

No risk of ingesting benzene- Samne
as Alternative 1. Sane as
Alternative 1. Sane as
Alternative 1. Sane as
Alternative 1.

Users

-  Groundwat er Ingestion for Future

Potential exists for ingestion of
Access restrictions provide protection
Sane as Alternative 2. Sane
as Alternative 2.
Per manently reduces risk to |l ess than

Users
contami nated groundwater if future wells
agai nst locating future wells in
1 x 10@ by in situ biotreatnent.

and pernmanently destroyed.

cont am nat ed groundwat er because the

gr oundwat er

i's not

used as potable water.



are | ocated wi th contam nat ed
cont am nat ed zone.
groundwat er .

Adequacy and Reliability of Controls
No controls over contam nation. No
Future well placenent controls required
Same as Alternative 2. Samne
as Alternative 2.
Hydraul i ¢ contam nant nust be

reliability. for
10 years until the contam nated
mai nt ai ned duri ng groundwat er

groundwater naturally mitigates.
bi or enedi ati on.

Need for 5-Year Review Revi ew woul d be required to ensure
Sane as Alternative 1. Sane as Alternative 1. Sane
as Alternative 1. None required

adequate protection of human health and
the environnent is maintained.
Concentrations of PAHs above health-
based levels for future | and use scenario
woul d remain onsite.

TABLE 2-22

COVPARATI VE ANALYSI S OF REMEDI AL ALTERNATI VES FOR SITE FT-5

(Page 3 of 4)

Criteria
Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5

No Action with Access
Restrictions for Access
Restrictions for G oundwater, Access
Restrictions for Ther mal

Treat ment and/or Di sposa

Groundwat er Mbonitoring
Groundwat er, Use Restriction for Soils
Use Restrictions for Soils, Treatnent



Groundwat er, Use Restrictions for of
Rubbl e, Topsoil, and Hot Spot Soil s,

and Groundwater Mbnitoring of
Rubbl e and Topsoil, and Soi | s,
Treat ment and/or Di sposal of In Situ

Bi ot reat ment of Groundwater
Groundwat er Mbonitoring
Rubbl es and Topsoil, and
and Groundwater Mbnitoring
Groundwat er Mbonitoring
Reduction of Toxicity, Mbility, or

Vol ume t hrough Treat nent

Amount Destroyed or Treated

None. None.

About 60 to 80 percent of the VOCs and Samne
as Alternative 3. Sane as
Alternative 3. In addition, the

PAHs in the soils is expected to be
majority of the VOCs and BNAs in the

renmoved fromthe site and destroyed by
aquifer materials and groundwater are

t hermal desorption.
expected to be removed and destroyed

but the in situ biorenedi ation.

Reduction of Toxicity, Mbility, or
None. None.
Toxicity and volunme of contaminants in Samne
as Alternative 3.
Toxicity and volunme of contaminants in

Vol une
rubbl e and topsoil reduced.
all soils and groundwater reduced.

Irreversi bl e Treat ment

Not appli cabl e. Not
appl i cabl e.

Thermal desorption permanently Samne
as Alternative 3. Ther nmal

desorpti on permanently

renmoves VOCs and BNAs from topsoi
removes VOCs and BNAs from topsoil



In situ biorenediati on of groundwater

permanent|y destroys the oxidizable
or gani cs.

Type and Quality of Residents

Not appli cabl e. Not
appl i cabl e.

Treated topsoil is suitable for Samne
as Alternative 3. Tr eat ed
topsoil is suitable for

Remai ni ng after Treat nent
repl acenent, road base, asphalt
repl acenent, road base, asphalt
bat chi ng, etc.
bat ching, etc. Residual nitrates and
ot her bioresiduals may be left in the
groundwat er .

Short-Term Ef fecti veness

Community Protection

No risk to community. Sanme as
Alternative 1. Sane as
Alternative 1. Sane as
Alternative 1. Sane as
Alternative 1.

Wor ker Protection

No risk to workers. Sane as
Alternative 1. Wor ker s
will potentially be exposed to Sanme as

Alternative 1. Sane as

Al ternative 3.
VOCs via inhalation during excavation
Protective clothing will elimnate
potential risk.
Envi ronnental | npacts
None. None.

None. None.
Potenti al changes to aquifer during



bi orenedi ati on.

Time to Conplete Action

Not Appli cabl e. Not

Appl i cabl e.

Excavation and di sposal of rubble and Samne
as Alternative 3. Si x

mont hs to renpve and treat rubble

topsoil could be conpleted within 6
and topsoil. About 2 years to treat

mont hs. Natural attenuation of
bedrock and groundwater.

chemicals in groundwater to bel ow state
and Federal MCLs could take 1 to 5

years.

TABLE 2-22

COVPARATI VE ANALYSI S OF REMEDI AL ALTERNATI VES FOR SITE FT-5

(Page 4 of 4)

Criteria
Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5

No Action with Access
Restrictions for Access
Restrictions for Access
Restrictions for Ther mal

Treat ment and/or Di sposal

Groundwat er Mbonitoring
Groundwat er, Use Restriction
Groundwat er, Use Restrictions for
Groundwat er, Use Restrictions for
of Rubbl e, Topsoil, and

for Soils, and



Soi | s, Soils, Treatnent
and/ or Disposal of Hot Spot Soils, In
Situ Biotreatnent of

Groundwat er Mbonitoring

Treat ment of Rubble and Topsoil, and
Rubbl es and Topsoil, and
Groundwat er, and G oundwat er

Groundwat er Mbonitoring

Groundwat er Mbonitoring
Moni t ori ng

| mpl ementability

Ability to Construct and Operate
Not Appli cabl e.
Access and restrictions require
Excavation and transportati on of rubble
Sane as Alternative 3.
Construction and operation of in situ
cooperation of |ocal regulatory agencies. and

soils is easily inplenmentable.
bi otreat ment system as noderately

difficult to inplenment. Hydraulic

control rnust be established. Laboratory

studies, treatability study, and nodeling

is required before final design.

Flexibility of Action

Not Appli cabl e. The
type and duration of access and use The

vol une and type of soil excavated Sanme as
Al ternative 3. System can be

designed to all ow sone

restrictions can be relatively easily and
treated is easily changed. On-site
flexibility in the type and amount of

modi fi ed. or
off-site treatnent units are avail able
nutrients applied to the ground. Sone



flexibility can be designed into the air

spargi ng system

Ability to Monitor
Propped monitoring will
Sanme as Alternative 1.
as Alternative 1.
Alternative 1.
Alternative 1.

Ability to Obtain Approvals
No approval s necessary
Sanme as Alternative 1.
as Alternative 1.
Alternative 1.
Alternative 1.

Availability of Services,
No speci al services, equipnent, or
Same as Alternative 1.
Conventi onal excavation and
Sanme as Alternative 3.
situ biotreatnment systemrequires
Mat eri al s
mat eri al s required.

transportati on equi pnment readily
specialists to install, operate, and
avail abl e.

noni t or.

Avai l ability of Technol ogi es
None required.
Sane as Alternative 3.

Cost
Capi tal Cost
$27, 000
$55, 000
mllion
mllion
mllion
Annual O&M Cost s

$29, 500- 58, 800
$29, 500- 58, 800
$58, 800
$70, 000
$58, 800- 265, 200

Ef f ecti veness
provi de notice

Same

Sane as

Same

Sane as

Equi pment, a

Same
as

before significant exposure occurs.

Same
as

nd

None required.

Ther nal

desorption is readily avail abl e.

Vendors avail abl e.

$6. 7
$2.5
$2.9



$522, 000
$330, 000

mllion
mllion
mllion

Present Worth Cost

$7.2

$3.2

$4.7
0 Overall protection of human health and the environnent.
0 Conpliance with Applicable or Rel evant and Appropriate Requirenents.
O Long-term ef fecti veness and per nmanence.
O Reduction of toxicity, mobility, or vol une.
O Short-term effectiveness.
O | mpl ementability.
O Cost .
O St ate accept ance.
0 Conmunity acceptance.

2.11.1 Overall Protection of Human Heal th and Environnent

Alternative 1 does not reduce the potential excess cancer risk to humans, nor does it

provi de

adequate protection to environnent. Alternative 2 utilizes institutional controls to

prevent exposure to contam nated soil s/bedrock and groundwat er which reduces the
pot enti al

excess cancer risk, while providing limted protection the environnent via natura

attenuation. Alternatives 3 and 4 significantly reduce the mass of contam nants in the
rubbl e

and topsoil, which decreases the mass of constituents of potential concern in the soi
whi ch

could reach the groundwater, and inplenments institutional controls to prevent access to

constituents of potential concern until natural processes decrease the concentrations to
bel ow

heal th based | evels of concern. These alternatives provi de some environnmenta
protection by

elimnating primary source of COCs. Alternative 5 reduces the potential excess cancer
risk

to adults and children by destroying the organic constituents of concern in both soi
and

groundwater. This alternative also provides protection to the environnent by treating
bot h

nmedi a of concern.

2.11.2 Conpliance with ARARS

The inportant ARARs applicable at Site FT-5 are the state and federal MCLs and the

nondegr adi ent policy for groundwaters of the state. Alternatives 1, 2, 3 and 4 do not
actively

provi de for groundwater treatment. It is expected that Alternatives 1 and 2 will neet
ARARSs

within 2 to 5 years because the benzene in the groundwater is expected to naturally
attenuate

within that time frame. Sinmilarly, the limted presence of PAHs in groundwater at Site



FT-5

(detected at 1.5 times the MCL of 10 ag/L in one sanple) would al so continue to
naturally

attenuate. As discussed in Section 2.6.2.4, PAH concentrations in groundwater showed

and 4 will result in accelerated attenuation of the COCs in the groundwater
Al ternative 5
(off-site thermal treatnment and in-situ biotreatnment) actively treats the groundwater

t he

concentrations of benzene is expected to decrease to below detection limts fairly
rapidly

(within 1 year).

Alternatives 3 and 4 pernmanently destroy the constituents of concern in the rubble and

topsoil. Alternative 5 permanently destroys the constituents of concern in the rubble,
t opsoi |,

bedrock, and groundwat er

2.11. 4 Reduction of Mbility, Toxicity, or Volune Through Treat nment

Alternatives 3 and 4 permanently reduce the toxicity and volune of the constituents of

concern in the rubble and topsoil, as well as reducing the mass of COCs that are
nobi | i zed

into the groundwater. Alternative 5 (off-site thermal treatnment and in-situ
bi ot r eat ment)

permanently reduces the toxicity and volunme of the constituents of concern in the
rubbl e,

topsoil, weathered bedrock, and groundwater

2.11.5 Short-Term Ef fecti veness

None of the renedial alternatives are expected to cause significant risk to the
comunity or

wor kers during construction and inplementation. Alternatives 1 and 2 will neet ARARs

within 2 to 5 years, while Alternatives 3 and 4 will result in accelerated attenuation;
and

Alternative 5 actively treats groundwater. Alternative 5 is expected to reduce
gr oundwat er

benzene concentrations to below detection linmts within 1 year. There is essentially no

signi ficant environmental inpact fromany of the alternatives.

2.11.6 Inplenmentability

Alternatives 1, 2, 3, and 4 are easily inplenentable. The in-situ biotreatnment in
Al ternative

5 requires | aboratory tests and a treatability test before final design. In addition
conput er

nodel i ng nust be perforned during design to determ ne the optinmum air spargi ng system

capabl e of maintaining hydraulic control. Pilot-scale testing is also recomended to

deternine the optiml system configuration and potential adverse effects (such as wel
and
aqui fer clogging).



2.11.7 Cost

Alternatives 1 and 2 are the least costly alternatives with present worths estinated at
$522, 000 and $330, 000, respectively. Alternative 2 assunes groundwater nonitoring would
be perforned seni-annually for two years and woul d have the additional administrative
costs
associated with establishing the institutional controls. Alternative 3, which includes
treatnment of the rubble and topsoil, costs approximately $7.2 mllion to inplement and
results in a significant reduction of the contami nation at the site. Alternative 4
(simlar to
Al ternative 3 but disposal of rubble and treated topsoil is to a nunicipal landfill)
costs
approximately $3.2 million to inplenent, and also results in a significant reduction of
contanmination at the site. Alternative 5, which includes disposal and/or thermnal
treat ment of
the rubble and topsoil and in-situ biotreatnent of the bedrock and groundwater costs
approximately $4.7 mllion to inplenent.

2.12 SELECTED REMEDY

Based upon consideration of the requirenments of CERCLA, the detailed evaluation of the

alternatives and public coments, the U.S. Air Force in concurrence with the USEPA and

the State of Florida has deternined that Alternative 2 - Access Restriction for
Groundwat er,

Use Restriction for Soil, and G oundwater Monitoring of Contaninant Mgration and

Attenuation is the nost appropriate course of action for Site FT-5/0U 1.

This alternative woul d achi eve substantial risk reduction by controlling human exposure

to

contam nants. The groundwater will be nonitored seniannually for two years to assess
t he

m gration and/or attenuation of contami nants. At the five year review, EPA, FDEP, and
t he

USAF will evaluate the need for further action. This alternative would be protective,

cost-effective, and would attain all Federal and State requirenments. The sel ected
remedy has

been accepted by the state and community concerns have been addressed in the

"Responsi veness Summary" of this ROD.

The present-worth cost of this alternative is estimted at $330,000 with capital costs

of
$55, 000 and an annual O&M cost of $58, 800.
In accordance with CERCLA requirenents for sites where contam nants remain in place
above EPA Target Levels, five year reviews of the site will be perfornmed. |If after the
five

year review, the selected remedy has not effectively reduced contaminant |levels to a
qual ity



that assures protection of human health and the environnment, the EPA, FDEP, and Air
Force
will evaluate the need for further action.

2.13 STATUTORY DETERM NATI ONS

The selected renedy is protective of hunman health and the environment as required by
Section 121 of CERCLA. Existing or potential risks fromexposure to soils and

gr oundwat er
are reduced and controlled through access restriction for groundwater use restrictions

for
soils, and groundwater nonitoring.
The selected renmedy is expected to neet ARARs within 2 to 5 years because the benzene in
the groundwater is expected to naturally attenuate within that tinmefrane. Simlarly,

t he

limted presence of PAHs in groundwater at Site FT-5 would also continue to naturally
attenuate.

Under current |land use conditions, the COCs in the soil and groundwater pose an
accept abl e
risk to humans. Access restrictions would ensure that future exposure pathways for

future

residents are not conpleted under this alternative.

Moni t oring, mei ntenance, and control would be required under this alternative because
t he

contanminated soil would renmain onsite and COCs in groundwater may renmin above

heal t h-based | evel s for many years.

This Alternative utilizes institutional controls to prevent exposure to contam nated

soi | s/ bedrock and groundwater. The effectiveness of this alternative is subject to 5-
year site

revi ew

This alternative does not actively reduce the mobility, toxicity, or volunme of the COCs
in the

soil or groundwater.

Cooperation between the USAF, USEPA, FDEP, and Dade County would be required to
enact the access and use restriction.

The selected renedy is cost effective because it has been determ ned to provi de overal
ef fectiveness proportioned to its costs. The present net worth is estinmated at
$330, 000.

Nei t her Pernmanent Sol utions nor alternative treatnents were enployed at this site due to
t he

mnimal risks associated with the COCs present and the unlikely scenario of residentia

devel opnent as well as associated costs for renoval of site contami nants. The statutory

preference for treatnment as a Principal Elenment is not net. However, use restrictions
woul d



t he

Study' s

Proposa

public

pl aced

limt exposure until concentrations of COCs are bel ow | evel s of concern.
2.14 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The PP was released for public conment on Novenber 1, 1994. The PP identified

Al ternative 2, Access Restriction for G oundwater, Use Restriction for Soil, and
Groundwat er Monitoring of Contam nant Mgration and Attenuation, as the preferred
alternative for renedial action at Site FT-5/0UJ-1. Alternative 5 of the ROD (listed as
Alternative 7 of the Septenber 1994 Final Feasibility Study Report) was excluded from

Novenber 7, 1994 Proposed Plan. The public was provided an opportunity for conment on
this alternative upon its inclusion in the ROD. Incorporation of his alternative is not
consi dered a significant change.

Alternative 3 of the ROD is a slight nodification of the Septenber 1994 Feasibility

Alternative 4, and was presented under the nine-point criteria evaluation in the
Pl an
and ROD

Responses to conments received during the Novenber-Decenber 1994 public coment
period are presented in the attached Responsiveness Summary. The public comment period
was reopened for thirty days (from March 14, 1995 to April 12, 1995) to provide the

with an opportunity to conment on the addition of Alternative 5. A public notice was
in the South Dade News Leader on March 14, 1995, informng the public of the re-opening

of the public comrent period for OUJ-1. No coments were received during this second
public comrent period.

Honmest ead Air Reserve Base, Florida
Operable Unit No. 1
Site FT-5, Fire Protection Training Area No. 2

Responsi veness Sunmary for thee
Record of Deci sion

RESPONSI VE SUMVARY



FOR THE

RECORD OF DECI SI ON

The responsi veness summary serves three purposes. First, it provides regulators with

i nformati on about the community preferences regarding both th renedial alternatives and
general concerns about Operable Unit No. 1, Honmestead ARB. Second, the responsiveness
sumrmary docunents how public coments have been considered and integrated into the
deci si on nmaki ng process. Third, it provides EPA with the opportunity to respond to each
comment subnitted by the public on the record.

The Renedi al |nvestigation/Baseline Risk Assessment Report and the Proposed Plan for
Honmestead ARB Site FT-5/0U- 1 were released to the public in April and Novenber of
1994, respectively. These docunments were nade available to the public in both the
admi nistrative record and an information repository maintained at the M am - Dade
Community Col | ege Library.

A public coment period was held from Novenber 8, 1994 to Decenber 23, 1994, as part of

the community relations plan of Operable Unit 1. Additionally, a public nmeeting was
hel d on

Tuesday, Novenber 29, 1994, at 7:00 pm at South Dade Hi gh School. A public notice was

published in the Mam Herald and the South Dade News Leader on Tuesday,

Novenber 22, 1994. At this neeting, the USAF, in coordination with EPA Region |V,

FDEP, and DERM were prepared to discuss the investigation, results of the Baseline Risk

Assessnent, and the Preferred Alternative described in the Proposed Pl an

A second public comment period was opened for thirty days from March 14, 1995 to Apri

12, 1995. This coment period was reopened to provide the public with an opportunity to
conment on the addition of Alternative 5 to the Record of Decision. No coments were
recei ved during the second 30-day public coment peri od.

Summary of Conments Received During The Public Comrent Period

Comments received during Novenber-Decenber 1994 public conment period and
Novenber 29, 1994 public neeting are sumuari zed bel ow. No conments were received
during the second (March-April 1995) public coment peri od.

Coment : The Tropical Audubon Society would |iked to raise several concerns about
t he
redevel opnent plans for Homestead Air Force Base.

First, there are serious pollution control concerns. Redevel opnent of the Air Force
Base may

i nclude several public and private organizations doing work rmuch |ike what Air Force did

at the base. That is, the sanme hazardous wastes of aviation and related industry nay be
in use

- conplicated by the new regul atory job watching nultiple polluters. Damage to fue

storage tanks at the base during Hurricane Andrew suggests risk of devel opi ng anything

other than clean industry in a potential hurricane path, especially on a wetlands site.
New



construction runs the risks of stirring up pollution sites created in the past and
bui l ding | and

structures that change erosion patterns and cause pollutants to | each out of pollution
sites.

Secondly, there are concerns about the integrity of the ecol ogical setting. Any
devel opnent
shoul d preserve nangrove stands al ong the canals, preserve habitats for species affected

by
| and use changes and pollution, and preserve wilderness features in a bulk fuel storage
site
and fuel punp houses.
There is groundwater contamination at least in a bulk fuel storage site and at fuel punp
houses.
Pollutants - including DDT and other pesticides, nmetals, polycyclic aromatic
hydrocarbons - are at potentially harnful levels in surface water, sedinment, and fist at
t he
base canals particularly the Boundary Canal
Response: Redevel opnent of Honestead Air Force Base is currently underway and
i ncl udes approxi mately one-third of the base having been transferred to the 482and
Fi ght er

Wng (Air Reserve) and the remamining two-thirds transferred to the Air Force Base

Conversi on Agency (AFBCA) for transfer of the property. The AFBCA has conducted a

screening process to allow federal, state, and other eligible parties to submt
expressi ons of

interest for reuse of the property. Redevelopnent of the base will include aviation
activities

due to the mission of the 482nd Reserve Fighter Wng. Public and private interests

whi ch
may ultimately reside on the base will be required to conply with the sane environnenta
| aws and regul ations as other related industry in the state of Florida.
Di sposal and reuse of Honmestead ARB is intimately linked to the environnenta
i nvestigations, restoration, and conpliance activities which are currently being carried
out in
accordance with state and federal regulations. Sites which have been identified as
bei ng
contani nated are bei ng schedul ed for renedial action and/or being restricted for future
use and devel opnent. Honmestead ARB has been actively investigating potential sources of
contamination at the base since 1982. An extensive paraneter |ist of target conpounds
has
been anal yzed for in a variety of nedia ranging fromsoil/rock, groundwater, surface
wat er,

and sedinments, in order to deternine the inpacts of contaninants on human health and the
environnent. Cl eanup and closure of the various sites are being conducted under the
gui dance of the USEPA-Region IV and the state of Florida. HARB has identified the base
canal systens as OU-9 which presently enconpasses the Boundary Canal and many of the
interior canals at the base are presently being evaluated i n accordance with CERCLA.



The objectives of HARBs environnental restoration program as defined in the BRAC
Cl eanup Plan, are to:

O Address areas of concern that were a result of Hurricane Andrew.
O Reconstruct the resources and facilities required to go forward with an
effective

to

for

| onger

bei ng

human

envi ronnental restoration programsuch as files, reports, buildings, etc.

O Protect human health and the environnent.
O Conmply with existing statutes and regul ati ons.
O Meet new commitnents specified in the revised Federal Facilities Agreenment (FFA)

and consent agreements with the FDEP

O Conplete RIs as soon as practicable for each QU or other IRP site.

O Identify all potential source areas.

O Est abl i sh areas of no suspected contam nation.

O Initiate renoval actions, where necessary, to control, elininate, or reduce risk

manageabl e | evel s.

O Characterize risks associated with rel eases of hazardous substances, pollutants,
contam nants, or hazardous wastes.

O Devel op, screen, and select renedial actions (RAs) that reduce risk in a manner
consistent with statutory requirenents.

O Commence with RAs for the IRP sites as practicable, with special consideration
the inmpacts of the Evergl ades and the Biscayne Bay ecosystens.

The base has undergone an extensive survey of sensitive habitats, wetlands, and

i dentification of threatened and endangered speci es which are known to periodically or

permanently inhabit the base. No special designation species were identified at Site

FT-5/0OU- 1. Furthernore, previous usage of the site has rendered it in a devel oped, no

natural condition such that the site is predom nated by weedy species.

Groundwat er contami nation has been identified at various |ocations throughout the base
i ncluding the bulk fuel storage area and the fuel punp houses. These sites are actively

eval uated for renedial action and/or groundwater nonitoring to limt the exposure to

health and the environment. These petrol eum contamni nated sites are being evaluated in
accordance with the Florida Department if Environnental Protection, Petroleum
Contanminated Site Criteria Section 62-770 (formerly 17-770) Florida Adm nistrative Code
(FAC) .



Comment : In the technical report on the fire training area, no nention was nade
as to the

presence of nmetal associated with aircraft (alum num nmagnesium etc.), found in the top
soil .

An aircraft fuselage was used at the site for fire training purposes.

Response: Field investigations have been perfornmed at OU-1 from 1984 to 1993 in
order
to identify the nature and extent of contam nation as a result of past practices.
Nuner ous soi
and groundwat er sanpl es have been coll ected and anal yzed for volatile organi c conpounds,
base neutral and acid extractabl e conpounds, inorganic netals, cyanide, and
pestici des/PCBs. A regulatory review of the contanmi nant |evels indicated that tota

PAHs

and benzene exceeded state and federal levels in one well. No nmetals were found above

heal t h-based | evels. Furthernore, a baseline risk assessnent was perforned in which the

risks to potential receptors were quantified. The risk for both current and potentia
future

| and use scenari os were above | evel s considered protective of human health and the

envi ronnent by USEPA and FDEP. Seven renedial alternatives were eval uated based on the

COC in accordance with the CERCLA screening procedures and a preferred alternative

selected. This information is docunented in the adninistrative record and avail able for

public inspection.

Coment : Suggest the rubble pile be renoved and contani nated soil be cl eaned up
and

di sposed.

Response: Seven renedi al alternatives, including disposal of the rubble pile and
top soil,

wer e eval uated based on the chemicals and nedia of concern. These seven alternatives
wer e

screened based on the criteria of effectiveness, inplenentability, and cost. Four of
t he nost
prom sing alternatives were then carried forward and even further eval uated agai nst the
ni ne
criteria of CERCLA. Factors concerning the disposal of the rubble pile include | ong
term
liability and disposal costs. The selected alternative (Access restriction for soil and
groundwat er nmonitoring of contam nant migration and attenuati on) does achieve
subst anti al
ri sk reduction by controlling exposure by human contact and provides for groundwater
monitoring to assess the migration and attenuation of contam nants.

Coment : I'"m not pleased that the site would be only checked for 5 years. The
rate of

nmovenment is unknown and what if it will not go away for 50 years or nore.

Response: Based on the know edge of the site contam nants, it is believed that the

concentrations of benzene and PAHs will naturally decrease (attenuate) bel ow | evel s of



concern within this tineframe. 1In addition, |ong-term nonitoring, naintenance, and
contro

woul d be required due to the fact that contami nants will remain on site. A review of
the site

will continue at |east every 5 years or until the |levels of contam nants are at |evels
consi der ed

protective of human health and the environnent.

Comment : It would cost less to clean the site today than 5 - 10 or 30 years from
now.

We really need to | ook nore to the future that we have to the past.

Response: The USAF, USEPA, and FDEP have anal yzed the alternatives and identified
key trade-offs anong them Furthernore, the long termeffectiveness and rel ated
consi derations were evaluated. Based on a review of these factors the Base Cl osure Team

has determ ned that access restriction for soil and groundwater nonitoring of
cont am nant

m gration and attenuation is the nost appropriate method of renedial action for this
site.

Coment : The BRAC Committee EPA RI/BRA should clean the area in question up. In
five years the chenicals could spread. Please save our nei ghborhood and famly.

Response: The key elenments to satisfy CERCLA renedial action include overal
protection of human health and the environnent, conpliance with state and federa
regul ati ons, long-term effectiveness and pernanence, reduction of nobility, toxicity, or
vol une through treatnment, short-term effectiveness, inplenmentability, cost, state

accept ance,
and comunity acceptance. Access restrictions reduce the |evel of exposure to humans

and

groundwater monitoring will assess the mgration and attenuation of contam nants. Wth
t he

flat groundwater gradient at the base, contam nants are not expected to nmigrate off
site.

However, the nonitoring program wll track the rate of migration and contani nant

concentrations and if corrective nmeasures are required, they could be inplenmented to
reduce

the threat to hunman health and the environment due to mgration

RECORD OF DECI SI ON BRI EFI NG
OPERABLE UNIT NO. 4, MOTOR POOL O L LEAK AREA
HOMESTEAD Al R RESERVE BASE, FLORI DA

Operable Unit No. 4, identified as the Mbtor Pool O Leak
Area, is located in the west central portion of Honestead Air
Reserve Base (fornerly Honmestead Air Force Base). The Mdtor Pool is
primarily used for cleaning, servicing and repairing utility
vehicles. |In operation since the Base was reactivated in the



1950's, the Motor Pool Area is nmostly asphalt covered and
surrounded on all four sides by a drainage ditch system The

sel ected renmedy includes institutional controls, including access
restrictions groundwat er beneath the unit; deed restrictions
limting the use of the property of schools, playgrounds and
hospitals frombeing built at the site; and groundwater nonitoring.
This remedial action is protective of human health and the
environnent, conplies with Federal and State requirenents that are
legally applicable or relevant and appropriate to the renedia
action and is cost effective.

<I MG SRC 0495250H> UNI TED STATES ENVI RONMENTAL PROTECTI ON AGENCY
REG ON |V

345 COURTLAND STREET, N.E.
ATLANTA, GEORG A 30365
SEP 7 1995

4\W\D- FFB

Certified Mai
Return Recei pt Requested

M. Alan K. d sen
AFBCA/ DR

1400 Key Boul evard
Arlington, Virginia

SUBJ: Record of Decision for Operable Unit 1
Fire Protection Training Area No. 2
Honmestead Air Force Base NPL Site
Honmest ead Air Reserve Base, Florida

Dear M. O sen:

The U.S. Environnental Protection Agency (EPA) Region IV
has revi ewed the above referenced decision docunent and concurs
with the selected final renmedy for renmedial action at Operable
Unit Operable Unit 1, Fire Protection Training Area No. 2, as
supported by the previously conpleted Renedi al |nvestigation,
Basel i ne Ri sk Assessnment and Feasibility Study Reports.

The sel ected renmedy includes institutional controls,

i ncludi ng access restrictions that would prevent placenent of
potable wells in the contam nated groundwater beneath the unit;
deed restrictions limting the use of the property to non-
residential dwelling purposes, including the prevention of
school s, playgrounds and hospitals frombeing built at the site;
and groundwater nonitoring. This renmedial action is protective
of human health and the environnment, conplies with Federal and



State requirenments that are legally applicable or relevant and
appropriate to the renedial action and is cost effective.

Printed on Recycl ed Paper

It is understood that the selected remedy for Operable
Unit-1 is the final renedial action to address all nedia
potentially affected by past di sposal practices at this unit.

Si ncerely,

Patrick M Tobin
Deputy Regi onal Admi ni strator

cc: Mary Bridgewater, AFBCA
Capt. Ed MIler, AFCEE
Robert Johns, DERM
G enn Kaden, AFCEE c/o AFBCA/ OL-Y
Eric Nuzie, FDEP
Hunmberto Rivero, AFBCA/ OL-Y (Honmestead Air Reserve Base)



